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SOIL CONSERVATION AND DOMESTIC 
ALLOTMENT ACT AMENDMENTS OF 1992 



THURSDAY, APRIL 2, 1992 

House of Representatives, 
Subcommittee on Conservation, 
Credit, and Rural Development, 

Committee on Agriculture, 

Washington, DC, 
The subcommittee met, pursuant to notice, at 10:05 a.m., in room 
1302, Longworth House Office Building, Hon. Glenn English (chair- 
man of the subcommittee) presiding. 

Present: Representatives Penny, Long, Stenholm, Smith, Gunder- 
son, Barrett, and Nussle. 

Also present: Representative E (Kika) de la Garza, chairman of 
the committee, and Representative Tom Coleman, ranking minori- 
ty member. 

Staff present: Joseph Muldoon, associate counsel; Francie Mon- 
aghan, clerk; Benjamin I. Baker, James E. McDonald, James A. 
Davis, Merv Yetley, David Ebersole, and Pete Thomson. 

OPENING STATEMENT OF HON. GLENN ENGLISH, A REPRESEN- 
TATIVE IN CONGRESS FROM THE STATE OF OKLAHOMA 

Mr. Engush. The subcommittee will come to order. 

H.R. 4360 would require the Secretary of Agriculture to establish 
a program to ensure the safe and effective application of sludge 
from any sewage treatment plant that is applied to the agricultural 
land of a State not served by that treatment works. Under the bill, 
no sludge could be applied to an agricultural land unless an agency 
of the Department of Agriculture has analyzed the sludge and de- 
termined it to be safe and suitable for the application to agricultur- 
al land; and also the Soil Conservation Service has, among other 
things, determined that the land on which it is to be applied is suit- 
able for such an application; approved the rate and frequency of 
application; the method of application; and the methods for allevi- 
ating the effects of spills. The Soil Conservation Service would be 
required to conduct the inspections to determine if the application 
of sludge was in compliance with requirements imposed under the 
bill. Civil money penalties would be imposed for violations. 

The requirements imposed under this legislation would be in ad- 
dition to any other requirements imposed under other State or Fed- 
eral laws. The Agricultural Research Service would be authorized 
to carry out research projects for the purpose of determining the 
degrees to which various soil types may have the capacity for han- 
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dling various levels of applications of sludge as compared to other 
organic or inorganic fertilizers, pesticides, or other agricultural 
chemicals and the extent to which various farming practices may 
be used to increase the effectiveness of the use of sludge in agricul- 
tural production. The party who owns or controls sludge would be 
required to pay fees to cover the cost of all services and functions 
performed by the Department of Agriculture under the bill and to 
fund the research projects carried out by the Agricultural Research 
Service. 

Let me say that that states what this legislation does, but let me 
say that in scope it goes much further than this. We have had 
facing us for some time increasing numbers of questions with 
regard to polluting the environment, particularly as far as farmers 
are concerned, and in many cases what we're seeing is that agricul- 
ture is being singled out, the finger is being pointed to agriculture 
as being the cause of pollution, which may or may not be true. In 
fact, we're seeing increasing numbers of cases now in which farm- 
ers are being blamed for pollution and, in some cases, lawsuits 
being brought against farmers which are highly suspect. 

There's no question that the environment is playing a growing 
role as far as American agriculture is concerned, and we're finding 
in many cases the American family farmer is vulnerable. Let me 
also say that we find ourselves facing problems from abroad, as we 
have for some time, with trade barriers being set up against Amer- 
ican agricultural products. We're seeing quite a host of ingenious 
reasons as to why these barriers may be set up against American 
agricultural products, and we assume that it's only a matter of 
time until we see some of the more creative trade barriers point to 
applications of material on American agricultural lands. 

We also recognize and understand that every farm is different. It 
has different kinds of soil, it has different kinds of weather, and all 
these combined make what can and cannot be safely applied to 
that land different. We're seeing a growing tendency, though, to 
move in the direction of simply across the board this is banned or 
that's banned or certain amounts can or cannot be applied to the 
land, and it may or may not be safe. 

I think it makes a great deal of sense to begin to look at agricul- 
tural lands from the standpoint of an individual farm and that en- 
vironment in which that farm exists, to look to that farm from the 
standpoint of what can or cannot be safely applied. This has bene- 
fits both to the farmer and certainly to those people who are con- 
cerned about the environment. I think that it offers a great deal of 
protection to the American family farmer, in this litigation world 
in which we live, as to something that he can point to as assuring 
him that he in fact has some level of protection — protection that 
has been afforded to him by the Department of Agriculture and the 
scientific community. 

So as I say, while this on the surface seems to be a very simple 
bill, it really is opening the door for us to look at the issue of site- 
specific applications to the land, and that's something that we 
think will be very beneficial. We fully appreciate and understand 
that the States, as far as sludge is concerned, have the authority — 
any nonhazardous material such as that, they have the authority 
to determine what can be used in their State, and we are not in 
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any way attempting to override or interfere with that in any way. 
In fact, we would assume that this would compliment that, since it 
would give assurances — ^this information would be made available 
to the States, and it would give assurances to the State that their 
laws are being adhered to, and certainly there's no intent to get 
around that. 

As far as the Environmental Protection Agency is concerned, we 
have heard tell that they plan to come forth with some regulations 
dealing with this, and again, this effort does not in any way inter- 
fere with this. What we're focusing on is agricultural land and 
what is being applied to that agricultural land and what that may 
do as far as the products that are produced there, particularly our 
trading partners overseas and to those who may live in the vicini- 
ty. There is sludge and there's sludge. There are different kinds of 
sludge containing different kinds of materials, and that is the key. 
So it's a little bit of a misnomer when you simply say sludge. That 
doesn't really tell you a great deal. We want to make certain that 
we know what is contained within that material. 

The reason this legislation focuses primarily on interstate as op- 
posed to intrastate is primarily because of the material being 
shipped across State lines great distances. Obviously, the questions 
arise as far as whether that has or has not been inspected to the 
degree that is necessary. We feel that if it's going to be applied to 
American agricultural land, it should be inspected thoroughly, and 
that's the reason it provides for that. 

Mr. Smith. 

Mr. Smith. Thank you, Mr. Chairman. 

I have a statement for the record, and I'm anxious to get to these 
witnesses while this subject is still fresh in my mind. Thank you. 
[Laughter.] 

[The prepared statement of Mr. Smith follows:] 
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Statement of 

Robert F. (Bob) Smith 

before the 

Subconunittee on Conservation, Credit and Rural Development 

on HR 4360, 

the 

Soil Conservation and Domestic Allotment Act Amendments of 1992 

April 2, 1992 



Mr. Chairman, I'd like to commend your foresight in drafting and introducing 
this legislation. Though sewage sludge is a somewhat less that glamorous 
topic, it is product that is gaining increasing attention in American 
agriculture. 

About 7.7 million metric tons of sewage sludge is produced in the United 
States each year, about 4 million metric tons is applied to our agricultural 
lands. In Oregon, where application of sludge to pasture, hay and 
silviculture land has become commonplace over the last 15 years, over 90Z of 
the State's sludge is disposed of in the manner each year. 

This is, of course, entirely within the State so it is outside the scope of 
H.R. 4360. However, it serves to illustrate the important role sludge could 
play in fulfilling crop nutrient needs. Currently, Oregon's Department of 
Environmental Quality coordinates with the Soil Conservation Service to ensure 
safe utilization of this resource. 



I am less concerned about granting this or that federal agency jurisdiction 
over this practice as I am about maintaining consumer confidence in the 
healthfulness and safety of our food production system. While I understand 
that fruit and vegetable producers do not generally use sewage sludge on their 
crops, I have also seen stories about asbestos, heavy metals and biological 
contaminants in sludge. 

Setting standards for the sludge itself, establishing requirements for the 
soil to receive sludge and learning about farming practices that best utilize 
sludge are all important. However, the key to consumer confidence will be 
enforcement. We must make certain that any enforcement procedures employ the 
appropriate government resources, do not unnecessarily burden producers and 
ultimately, bolster consumer confidence in their food. 

Mr. Chairman, I look forward to hearing the testimony of today's witnesses and 
working with you on HR 4360. 
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Mr. Engush. The subject does invite from time to time a little 
levity, but let me say in response to my good friend from Oregon 
that the real experts with regard to this subject — namely, those 
who reside on the other side of Capitol Hill — unfortunately 
couldn't testify with regard to sludge. We understand they put a 
lot of it out over there on that side. [Laughter.] 

So with that, that will be the last remark that we'll make along 
those lines, particularly pertaining to our colleagues in the U.S. 
Senate. They're all fine people over there. 

[H.R. 4360 follows:] 
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102d congress 
2d Session 



H. R. 4360 



To amend the Soil Conservation and Domestic Allotment Act to require 
the Secretary of Agriculture to carry out a program to help ensure 
the safe and effective use of sludge to improve soil fertility; and for 
other purposes. 



IN THE HOUSE OP REPRESENTATIVES 

March 3, 1992 

Mr. English (for himself and Mr. DE la Garza) introduced the folloA^ang 

bill; which was referred to the Committee on Agriculture 



A BILL 



To amend the Soil Conservation and Domestic Allotment 
Act to require the Secretary of Agriculture to carry 
out a program to help ensure the safe and effective 
use of sludge to improve soil fertility; and for other 
purposes. 

1 Be it enacted by the Senate and House of Representa- 

2 tives of the United States of America in Congress assembled, 

3 SECTION 1. SHORT TITLE. 

4 This Act may be cited as the **Soil Conservation and 

5 Domestic Allotment Act Amendments of 1992". 
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1 SEC. 2. REFERENCES. 

2 Except as otherwise specifically provided, whenever in 

3 this Act a section or other provision is amended, repealed, 

4 or referenced, such amendment, repeal, or reference shall 

5 be considered to be made to that section or other provision 

6 of the Soil Conservation and Domestic Allotment Act (16 

7 U.S.C. 590a et seq.). 

8 SEC. 3. PURPOSE. 

9 It is the purpose of this Act to — 

10 (1) further the policy of Congress declared in 

11 section 1 of the Act (16 U.S.C. 590a), especially, 

12 among other things, to provide permanently for the 

13 control and prevention of soil erosion and thereby to 

14 preserve natural resources; and 

15 (2) further the policy declared in section 7(a) of 

16 the Act (16 U.S.C. 590a), especially, among other 

17 things, to secure — 

18 (A) the preservation and improvement of 

19 soil fertility; 

20 (B) the promotion of the economic use and 

21 conservation of land; and 

22 (C) the diminution of exploitation of and 

23 wasteful and unscientific use of national soil re- 

24 sources. 
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8 
3 

1 SEC. 4. ESTABUSHMENT OF PROGRAM. 

2 The Act is amended by adding at the end the fol- 

3 lowing new section: 

4 "SEC. 18. APPUCATION OF SLUDGE TO AGRICULTURAL 

5 LANDS. 

6 "(a) Establishment. — ^Within 180 days after en- 

7 actment of this section, the Secretary of Agriculture shall 

8 establish a program to ensure the safe and effective appli- 

9 cation to agricultural land of sludge from a treatment 

10 works if the agricultural land to which the sludge is in- 

11 tended to be applied is located in a State other than a 

12 State served b}^ the treatment works. 

13 **(b) Requirements. — 

14 **(1) Prohibition. — The program established 

15 under subsection (a) shall provide that no person 

16 may appl}^ to agricultural land sludge from a treat- 

17 ment works that does not serve the State in which 

18 the agricultural land is located unless — 

19 **(A) the Animal and Plant Health Inspec- 

20 tion Service, or another agency of the Depart- 

21 ment of Agriculture designated by the Secretary 

22 of Agriculture, under guidelines issued by the 

23 Agricultural Research Service, has — 

24 ''(i) analyzed the organic and inor- 

25 ganic contents of the sludge; and 

HR4a60 IH 
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1 *(ii) determined, on the basis of the 

2 analj^is, that the sludge is safe and suit- 

3 able for application to agricultural land; 

4 "(B) the land on which the sludge is in- 

5 tended to be applied has been determined by 

6 the Soil Conservation Service to be suitable for 

7 such application on the basis of, among other 

8 things, the kinds of soils comprising the land to 

9 which the sludge is proposed to be applied, the 

10 conservation sj^stems in place on the land, the 

11 topography of the land, the organic and inor- 

12 ganic contents of the soil, the climatic condi- 

13 tions in the area, and the organic and inorganic 

14 contents of the sludge; 

15 "(C) the Soil Conservation Service, in con- 

16 sultation with the Animal and Plant Health In- 

17 spection Service (or another agency of the De- 

18 partment of Agi-iculture designated by the Sec- 

19 retary of Agiiculture under subparagi-aph (A)), 

20 and the Extension Sei-vice, has — 

21 "(i) approved the rate and frequency 

22 of sludge application to the land, taking 

23 into consideration, among other things, the 

24 kinds of soils comprising the land to which 

25 the sludge is proposed to be applied, the 

HR4a0OIH 
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5 

1 organic and inorganic contents of the soil, 

2 the tj^es of crops intended to be produced 

3 on such land and the nutrient needs of 

4 such crops, and the organic and inorganic 

5 contents of the sludge; 

6 **(ii) approved the method to be used 

7 in appljdng the sludge to the soil, taking 

8 into consideration, among other things, the 

9 kinds of soils comprising the land to which 

10 the sludge is proposed to be applied, the 

11 degree to which the soil may be erodible, 

12 the proximit}^ of human habitation, and the 

13 climatic conditions of the area; 

14 '*(iii) approved the methods for alle- 

15 \iating the effect of any spills that may 

16 occur during the application process; 

17 **(iv) delineated those areas of land to 

18 which the application of the sludge is to be 

19 restricted in order to protect surface and 

20 gi'ound water and to cany out the policy 

21 of Congi'ess enumerated in section 1 and 

22 the policy of the Act enumerated in section 

23 7(a); and 

24 *'(v) established such other conditions 

25 on the application as may be necessarj- to 

HR4a60 IH 
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1 carry out the policy of Congress enumer- 

2 ated in section 1 and the poHcy of the Act 

3 enumerated in section 7(a), especially the 

4 protection of the productivity of agricul- 

5 tural land, the presei-vation of natural re- 

6 sources, and the protection of the food 

7 supply through, among other things, the 

8 implementation of conservation systems on 

9 the land to which the sludge is to be ap- 

10 plied and the establishment of limitations 

11 on the tjT^es of crops that may be produced 

12 on the land subsequent to the application; 

13 **(D) the part}' who owns or controls 

14 sludge for which an anah^sis is performed under 

15 paragi-aph (l)(A)(i) has agi'eed, in wTiting, to 

16 be responsible for — 

17 **(i) apphdng the sludge in compliance 

18 with each of the conditions to which the 

19 application may be subject under subpara- 

20 gi-aph (C); and 

21 '*(ii) alleviating any adverse effects 

22 that ma}' result if the application is not in 

23 compliance with am' such conditions; and 

24 *HE) the Soil Consei-vation Service has 

25 been gi-anted wTitten authorization by the 

HR4a0OIH 
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7 

1 owner of the land on which the sludge is to be 

2 applied to conduct such inspections as nec- 

3 essary to determine the extent to which there 

4 has been compliance with the approved applica- 

5 tion rate, approved method of application, re- 

6 strictions on applications on the designated 

7 areas, approved methods for alleviating spills, 

8 and all other conditions to which the application 

9 may be subject under subparagraph (C). 

10 "(2) Application to other laws. — The re- 

11 quirements provided for in this subsection shall be 

12 in addition to any other requirements that may be 

13 imposed on the application of sludge to agricultural 

14 lands under an}'' other law. 

15 "(c) Penalties. — 

16 "(1) Application op unsafe sludge. — ^Any 

17 person who knowingly appUes sludge that has been 

18 determined by the Animal and Plant Health Inspec- 

19 tion Service to be unsafe or unsuitable for agricul- 

20 tural land application under subsection (b)(1)(A) to 

21 any agricultural land located in a State other than 

22 a State served by the treatment works that produced 

23 the sludge shall be subject to a civil penalty of not 

24 more than $100,000 per violation. 
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1 "(2) Application op sludge of undeter- 

2 MINED SAFETY. — ^Anj'' person who knowingly applies 

3 sludge that has not been determined by the Animal 

4 and Plant Health Inspection Service to be safe and 

5 unsuitable for agricultural land application under 

6 subsection (b)(1)(A) to any agricultural land located 

7 in a State other than a State serv^ed by the treat- 

8 ment works that produced the sludge shall be sub- 

9 ject to a ci\il penalt}^ of not more than $50,000 per 

10 violation. 

11 "(3) Application to unsuitable agricul- 

12 TURAL land. — ^Any person who knowingly applies 

13 sludge to anj'^ agricultural land — 

14 "(A) located in a State other than a State 

15 served b}^ the treatment works that produced 

16 the sludge; and 

17 "(B) that has been determined by the Soil 

18 Conservation Service under subsection 

19 (b)(1)(B) to be unsuitable for such application, 

20 shall be subject to a civil penalty of not more 

21 than $25,000 per violation. 

22 "(4) Application to agricultural land of 

23 UNDETERMINED SUITABILITY. — ^Any person who 

24 knowingly applies sludge to smy agricultural land — 
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1 "(A) located in a State other than a State 

2 served b}^ the treatment works that produced 

3 the shidge; and 

4 "(B) that has not been determined by the 

5 Soil Consei'vation Service under subsection 

6 (b)(1)(B) to be suitable for such application, 

7 shall be subject to a civil penalty of not more than 

8 $10,000 per violation. 

9 ''(5) Violation application. — ^Any person 

10 who kno\\ingly applies to any agricultural land 

11 sludge from a treatment works that does not serve 

12 the State where the agiicultural land is located in 

13 violation of any condition established under sub- 

14 section (b)(1)(C) for such application shall be sub- 

15 ject to a ci\il penalt}^ of not more than $10,000 per 

16 violation. 

17 *'(6) Failure to alle\tate. — ^Any person 

18 who, in violation of an agreement signed pursuant to 

19 subsection (b)(1)(D), fails to alleviate smy adverse 

20 effects resulting from a noncompliant application of 

21 sludge shall be subject to a civil penalty of not more 

22 than $5,000 per day until the person complies with 

23 the responsibilities imposed under the agreement. 

24 "(d) Research. — In connection with the program 

25 established under subsection (a), the Agricultural Re- 

HR4360 IH 
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1 search Service shall carry out, to the extent that funds 

2 are available under subsection (e), such number of re- 

3 search projects as the Secretary of Agriculture may deter- 

4 mine necessarj'^ for the purpose of determining, among 

5 other things — 

6 "(1) the degree to which various kinds of soils 

7 may have the capacity to handle various levels of ap- 

8 plications of sludge, with various compositions of or- 

9 ganic and inorganic matter, when compared with 

10 other organic and inorganic fertilizers, pesticides, 

11 and other chemicals that maj'' be applied to agricul- 

12 tural lands, while furthering the policy of Congress 

13 enumerated in section 1 and the policy of the Act 

14 enumerated in section 7(a), without any adverse ef- 

15 fects on the food that may be produced on such 

16 soils, to livestock pasturing on such soils, or to the 

17 preservation of natural resource; and 

18 "(2) the extent to which various farming and 

19 soil conservation practices may be used to increase 

20 the effectiveness of the use of sludge in the produc- 

21 tion of agi'icultural commodities, while furthering 

22 the polic}^ of Congi-ess enumerated in section 1 and 

23 the policy of the Act enumerated in section 7(a), 

24 without any adverse effects on the food that may be 

25 produced on such soils, to livestock pasturing on 
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1 such soils, or to the presei'vation of natural re- 

2 sources. 

3 **(e) Regulations and Fees. — 

4 "(1) In general. — The Secretary of Agri- 

5 culture shall promulgate such regulations as are nec- 

6 essaiy to carr^'' out this Act. 

7 "(2) Fees. — The regulations promulgated 

8 under paragraph (1) shall provide for a schedule of 

9 fees for the functions and services performed by an 

10 agency of the Department of Agriculture pursuant 

11 to subsection (b). The regulations shall provide that 

12 the part}^ who owns or controls the sludge for which 

13 an anal3^sis is performed under subsection (b) shall 

14 be liable for the payment of all fees in connection 

15 with the performance of all services and functions 

16 required under subsection (b) in connection with 

17 such sludge. The fees establish in the schedule shall 

18 be in amounts that will be sufficient to — 

19 "(A) cover all costs incurred by the De- 

20 partment of Agriculture in connection with per- 

21 forming the services or functions of the pro- 

22 gi-am established under subsection (a) includ- 

23 ing, but not limited to, the costs of services re- 

24 quired under subsection (b); and 
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1 **(B) cover the costs of the research 

2 projects authorized under subsection (d). 

3 "(3) Deposit op funds. — The fees collected to 

4 cover the costs of the services and functions de- 

5 scribed in paragraph (2) (A) and to fund research 

6 projects under subsection (d) shall be deposited in a 

7 separate account in the Treasun^ and shall be imme- 

8 diatel}^ available \\nthout fiscal 3^ear limitation to — 

9 **(A) reimburse agencies of the Depart- 

10 ment of Agi-iculture for carrjing out the serv- 

1 1 ices and functions under the program; and 

12 "(B) the Agricultural Research Sei-vice to 

13 carrj'' out such research projects. 

14 "(f) Definitions.— 

15 "(1) Agricultural land. — ^As used in this 

16 section, the term *agi4cultural land* means crop 

17 land, pastureland, native pasture, rangeland, or- 

18 chards, \ineyards, nonindustrial forest land, and any 

19 other land used to produce or support the produc- 

20 tion of an annual or perennial crop of a commodity, 

21 aquaculture product, nurserj'^ product, or livestock. 

22 "(2) State.— Not\\nthstanding section 17(a), 

23 as used in this section, the term 'State* means any 

24 State of the United States, the District of Columbia, 

25 the Commonwealth of Puerto Rico, the Common- 
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1 wealth of the Northern Marianna Islands, the Virgin 

2 Islands, Guam, American Samoa, and the Trust 

3 Territory of the Pacific Islands. 

4 "(3) Treatment worics. — A& used in this sec- 

5 tion, the term ^treatment works' means any devices 

6 and systems used in the storage, treatment, recy- 

7 cling, and reclamation of municipal sewage.". 

8 SEC. 5. EFFECTIVE DATE. 

9 This Act and the amendments made by this Act shall 
10 be effective on the date of enactment. 
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Mr. Engush. Our first witness is Mr. Galen Bridge, Associate 
Chief of the Soil Conservation Service, U.S. Department of Agricul- 
ture, accompanied by Dr. Rufus Chaney, it's my understanding. 

Is that right, Mr. Bridge? 

Mr. Bridge. That's right. 

Mr. Engush. Mr. Chaney, if you would like to come forward. 

He's the Research Agronomist with the Agricultural Research 
Service, U.S. Department of Agriculture. 

Mr. Bridge, we'll let you lead off, and if you would — and let me 
say this to all of our witnesses today — ^if you would please summa- 
rize your testimony, your complete written testimony, without ob- 
jection, will be made a part of the record. 

STATEMENT OF GALEN S. BRIDGE, ASSOCIATE CHIEF, SOIL CON- 
SERVATION SERVICE, U.S. DEPARTMENT OF AGRICULTURE, AC- 
COMPANIED BY RUFUS CHANEY, RESEARCH AGRONOMIST, AG- 
RICULTURAL RESEARCH SERVICE 

Mr. Bridge. Good morning, Mr. Chairman and Congressman 
Smith, it's good to be with you this morning and have the opportu- 
nity to testify on this bill. 

As youVe noted. Dr. Chaney is with me. He's a world expert in 
terms of soil fertility and food chain issues related to the whole 
sewage sludge business. 

First, Mr. Chairman, let me state our perception that the spon- 
sors of the bill and certainly USDA share some common ideas 
about municipal sewage sludge. First, under proper policies and 
guidelines, sludge can be recycled safely as an organic nutrient. 
Second, the application of sludge fits within our one-plan concept of 
total resource management. You spoke very eloquently to that in 
your opening comments about site-specific concerns, and we're con- 
cerned that we will be able to bring into a single plan our agricul- 
tural production systems and the environmental concerns in a bal- 
anced manner. Third, the beneficial uses of sludge can establish a 
win-win situation— certainly taking a waste, using it as a resource, 
alternative agricultural options are enhanced, certain soils can be 
restored or made more productive, and the environment can be 
protected. And fourth, the research capabilities, technical abilities, 
and the delivery system of the Department of Agriculture have a 
lot to offer this country in terms of helping individual farmers as 
our society makes better use of municipal sewage sludge as a re- 
source. 

So we do share some of the common goals concerning sludge. 
However, USDA has provided extensive comments to EPA on their 
proposed sludge regulations, and we anticipate that the final rule 
which they will promulgate will reflect our comments, and there- 
fore, we do oppose H.R. 4360 at this time. We would urge the sub- 
committee to defer further consideration of this bill at least until it 
has had an opportunity to fully analyze the final rule once it is 
published later this year. It is our hope that both USDA and the 
subcommittee will be satisfied with EPA's final rule. Were H.R. 
4360 to be enacted, it would essentially require USDA to begin a 
regulatory process that EPA has been working on for more than a 
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decade. This could cause confusion and could be detrimental to our 
goals for beneficial use of sludge. 

Let me conclude my statement by merely saying that we have 
been working very closely with EPA, and we think there are signif- 
icant opportunities to join with EPA and the State agencies con- 
cerned with sludge application activities, and we're very supportive 
of that. I would point out, however, that given the very best rules 
and regulations and so on that everyone can promulgate, there is 
still a crying need in the countryside to assist and help producers 
actually apply these sludge wastes to agricultural lands, and on- 
site assistance is appropriate in that respect. 

Let me conclude my testimony with those remarks. 

[The prepared statement of Mr. Bridge appears at the conclusion 
of the hearing.] 

Mr. Engush. Thank you, Mr. Bridge. 

It might be helpful if we had Mr. Michael Cook come up and give 
his testimony, because I think probably a lot of the questions we're 
going to have are going to be similar or we'll be going back and 
forth. He's Director of the Office of Wastewater Enforcement and 
Compliance with the U.S. Environmental Protection Agency. 

Mr. Cook, if you would be kind enough to give us a summary of 
your testimony, we would appreciate it, and then we can kind of 
get down to questions on it. 

STATEMENT OF MICHAEL B. COOK, DIRECTOR, OFFICE OF 
WASTEWATER ENFORCEMENT AND COMPLIANCE, U.S. ENVI- 
RONMENTAL PROTECTION AGENCY 

Mr. Cook. Good morning, Mr. Chairman. I'm delighted to be here 
today. 

I am Director of EPA's Office of Wastewater Enforcement and 
Compliance. My office is responsible for directing and overseeing 
the National Pollutant Discharge Elimination System, the program 
that issues permits for municipal facilities and for sludge, and also 
I'm responsible for the National Pretreatment Program as well. I 
appreciate the opportunity to address the subcommittee on H.R. 
4360. 

We at EPA are extremely interested in helping to ensure that 
sewage sludge may be safely and beneficially used on land. While 
we understand and appreciate your concerns on this subject, we be- 
lieve that many elements of the bill duplicate several existing stat- 
utory and regulatory requirements. We also fear that by adding a 
substantial number of new requirements to the existing frame- 
work, the bill could actually result in discouraging the beneficial 
use of sewage sludge and disrupting successful economically viable 
programs for national marketing of sewage sludge. 

EPA has a history of supporting beneficial use of sewage sludge. 
Processed sewage sludge is a natural fertilizer and is valuable for 
the organic nutrients it contains, as well as its ability to physically 
stabilize disturbed soils. Sewage sludge is utilized throughout the 
United States in virtually every type of usage that requires fertiliz- 
er or soil stabilizer, and I would note in this regard that about 60 
percent of the sewage sludge that is generated in the State of Okla- 
homa is disposed on agricultural land in the State of Oklahoma. 
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It has been common practice for decades to use sludge in States 
other than where it is generated. For example, Houston, Texas, has 
been sending heat-dried sludge to Florida for use on citrus groves 
for more than 30 years. Milorganite, another heat-dried sludge 
product, has been sold throughout the United States for decades. 
Closer to home, all sludge from the District of Columbia's 
wastewater treatment facility — about 1,600 dry tons per day — ^has 
been beneficially used in Virginia and Maryland since the mid- 
1970's, with great benefit to farmers. 

EPA has coordinated repeatedly and over time with other Feder- 
al agencies, including USD A, to issue policy and guidance fostering 
beneficial use. Although recent studies such as our national sewage 
sludge survey have shown the quality of sludge to be generally 
high, we recognize, as does Congress, that the beneficial use of 
sewage sludge requires controls. EPA is required under the Clean 
Water Act to regulate the use and disposal of sewage sludge on a 
comprehensive basis to address these concerns. Under EPA's inter- 
im sludge permitting strategy, permits issued by EPA and States to 
publicly owned treatment works include conditions related to 
sewage sludge, such as sludge quality monitoring and land applica- 
tion requirements, and additional requirements where warranted 
to protect public health and the environment. Nearly all States 
have existing regulatory programs to govern sewage sludge use and 
management as well. 

EPA has invested years in developing a defensible scientific and 
regulatory basis for standards to control the use and disposal of 
sewage sludge, and this summer EPA will promulgate its long- 
awaited technical standards for the land application, surface dis- 
posal, and incineration of sludge. The final regulation will estab- 
lish, first, risk-based pollutant limits to protect sensitive human 
and environmental pathways; second, requirements to control 
pathogens and vector-attracting properties of sludge; and third, 
management practices to guard against improper sludge applica- 
tion or site management. These requirements are expected to be 
tailored to the risks involved for each use and disposal practice. 

We also expect the rule to contain notification, monitoring, rec- 
ordkeeping, and reporting requirements to ensure that all parties 
involved in sludge generation, treatment, use, or disposal are 
aware of and in compliance with the standards. 

Now, I have briefly described our program. I would like to dis- 
cuss how some specific provisions of H.R. 4360 relate to what we 
are currently doing. 

The legislation sets forth a system where sludge bound for appli- 
cation to agricultural land must be analyzed and determined to be 
safe. The application site must be determined to be suitable, and 
the rate, frequency, and method of sludge application must be ap- 
proved. Our program includes similar controls: Pollutant limits in 
sludge; controls over the amount of pollutants that may be applied 
over a period of time; management practices; accounting for site 
conditions; and an option for considering site-specific criteria are 
fidl part of our program. 

Under the proposed bill, the methods for applying the sludge to 
agricultural lands and for alleviating the effects of any spills must 
be approved. The proposed bill would also restrict application to 
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certain areas to protect surface and ground water. Our program 
would address these issues under management practice require- 
ments, which would likely apply to all but certain high-quality 
sludge. The Clean Water Act and EPA's permitting regulations 
also provide broad authority to develop conditions on a case-by-case 
basis where additional controls may be necessary to protect human 
health and the environment. 

The proposed bill also requires the party owning or controlling 
the sludge to agree in writing to be responsible for applying the 
sludge in compliance with any conditions on the application. Simi- 
larly, we expect our regulations to impose notice and information 
requirements on treatment works to inform the applier as to what 
is needed to comply with the standards. The applier is directly re- 
sponsible for compliance with the standards and could be subject to 
additional requirements under a permit. 

Under H.R. 4360, the landowner must grant authority for the 
Soil Conservation Service to conduct inspections. The Clean Water 
Act provides for EPA to oversee and inspect the use and disposal of 
sewage sludge. 

Finally, while the proposed legislation sets forth a civil penalty 
system for persons who apply sludge to land in violation of the pro- 
visions, the Clean Water Act provides administrative, civil, and 
criminal penalties which, for the most part, are more stringent or 
cover more ground. 

We recognize that the interstate transfer of sewage sludge poses 
some permittable challenges for all concerned parties. The creation 
of a rigid and potentially expensive approval process administered 
by another Federal agency as is envisioned under H.R. 4360 is, 
however, unnecessary, in our view. We believe that such a process 
would overlap with and, in some cases, could actually contradict 
EPA and State sludge management programs and that it is not jus- 
tified by our current knowledge about the risks posed by land ap- 
plication of sludge. Furthermore, we believe that the proposed leg- 
islation could effectively halt the interstate transport of sewage 
sludge that is destined for beneficial use. 

We also believe that the proposed legislation would have an over- 
all chilling effect on beneficial use of sewage sludge anywhere by 
fostering a negative image of sewage sludge, thereby forcing less at- 
tractive sludge disposal options which offer no beneficial use oppor- 
tunities and could actually be environmentally less desirable. 

In conclusion, we believe that beneficial use of sewage sludge 
could be carefully regulated in a manner tailored to the risks in- 
volved. We should facilitate and encourage beneficial use of high- 
quality sludge to help the parties that generate the sludge and 
those who need an economic fertilizer and soil conditioner. 

Td be happy to answer your questions. 

[The prepared statement of Mr. Cook appears at the conclusion 
of the hearing.] 

Mr. Engush. Thank you, Mr. Cook. 

Dr. Chaney, do you have a statement or an3rthing, or are you 
here to help us answer some questions? 

Mr. Chaney. That's it. 

Mr. English. Mr. Cook, in your testimony, on page 18, I believe 
Fm quoting here, "In any event, the appliers would be directly re- 
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sponsible for the application of sludge under part 503 of the regs." 
Is that proposed regs? Is that what you're coming with this 
summer? Or the existing regulations today? 

Mr. Cook. The regulation that we are talking about here will be 
put out in final this summer. 

Mr. Engush. So you don't have it. 

Mr. Cook. What is in place right now is an interim program. It 
includes a combination of Federal 

Mr. Engush. So what you're talking about here, though, isn't in 
nlace 

Mr. Cook. That's right. 

Mr. Engush. This is just something you may come with this 
summer. 

Mr. Cook. We will come with. We have a court order to do it. 

Mr. Engush. A court order. They had to make you do it by a 
court order? Is that what it took to get you to do the job? 

Mr. Cook. This has been a very, very complex subject to deal 
with. 

Mr. Engush. Yes. Well, they all are. Let me go on. You say, 
"Under part 503 regulations and may be subject to additional re- 
quirements under a permit." Does that statement mean that the 
agricultural producer is legally responsible for any contamination 
that may result from a sewage application? 

Mr. Cook. The way the regulation is structured, the person who 
is applying the sludge will either be permitted directly with obliga- 
tions under the permit that will have to be met on application 
rates and things like that, or they will be indirectly subject to a set 
of permit requirements where they are utilizing the sludge on the 
land on behalf of someone who is directly permitted. 

Mr. Engush. Well, wait a minute. That's kind of complicated 
what you're giving me. What I'm asking you is, assume that we 
have this application applied and we come up with some kind of 
contamination that shows up later. Is that person who had sludge 
applied to his land legally responsible, then, for any contamination 
that comes about later on? 

Mr. Cook. If permit violations have occurred or violations of our 
regulation 

Mr. Engush. I'm not talking about permit violations. I'm talking 
about — let's say a year later you come out and you have water con- 
taminated, and somebody goes back and points to that farmer up 
there and says, **Aha, it s Farmer Jones up there." Farmer Jones 
says, "Gosh, I don't know. I guess that must have come from that 
sludge they applied to my land." Is he legally responsible, or can 
they come back then and go to the people who applied the sludge? 

Mr. Cook. As I understand the structure of your bill 

Mr. Engush. I'm not talking about the bill. I'm talking about 
your proposed regulation. 

Mr. Cook. What I said is that he is responsible if he has not ap- 
plied the sludge in accordance with the requirements of our regula- 
tion and/or a permit that's issued to him. There are additional ob- 
ligations under tort law which may apply as well. 

Mr. Engush. So the farmer may very well be responsible. 

Mr. Cook. It's possible, even if he has complied with his permit, 
but it would not be under the Clean Water Act. 
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Mr. Engush. But under your proposed regulation, the farmer 
may very well be responsible. That s what you're saying, right? 

Mr. Cook. That's correct. 

Mr. Engush. Now, with regard to the regulation you're talking 
about you're coming with, this is part of this proposed regulation. 
As I understand it, and correct me if I'm wrong, you were first di- 
rected — or the EPA was first directed — ^by the Congress to deal 
with this subject back in 1977. Is that correct? 

Mr. Cook. The latest amendments that were 

Mr. Engush. I didn't ask you about the latest amendments. I 
asked you, did the Congress direct you back in 1977 to deal with 
this? 

Mr. Cook. I'm not sure about 1977, but 1987 is the provision 

Mr. Engush. Well, that was another direction you got from the 
Congress, but the first one came in 1977, did it not? 

Mr. Cook. I'll have to respond to that for the record. 

Mr. Engush. All right. And then you got directed again in 1987 
by the Congress. 

Mr. Cook. Yes, sir. 

Mr. Engush. And you were supposed to have that done by 1988, 
right? That's when the regulation was supposed to be out, accord- 
ing to this directive by Congress? 

Mr. Cook. Yes. 

Mr. Engush. And you didn't do it. 

Mr. Cook. That's right. 

Mr. Engush. And then they finally took you to court. 

Mr. Cook. Yes. 

Mr. Engush. And now, what, 5 years later, finally the court is 
twisting your arm, and supposedly you're going to come out with 
regulations this summer? 

Mr. Cook. That's right . 

Mr. Engush. Who goes to jail if you don't do it? 

Mr. Cook. The Administrator is liable. 

Mr. Engush. So they'd come down and cuff him and send him 
off to the pokey if he doesn't get it done. Is that what you're telling 
me? 

Mr. Cook. That's the theory. 

Mr. Engush. Now, these regulations that you put together that 
you are going to propose 5 years after they were supposed to have 
been out or 15 years, I guess 

Mr. Cook. These will be final regulations. 

Mr. Engush. We'll finally get it 15 years after you first came 
to — I can assure you, since you don't know, it was 1977 when you 
were first directed to do it. So it's taken 15 years to get around to 
these, and you're finally getting the regulations out because the 
court's making you do it. Are these regulations, when they were 
drawn up, are they designed to deal with site-specific applications 
of sludge, or is this just kind of whatever the run-of-the-mill sludge 
is, you go out and you kick it out on the farmer's land, and that's 
the end of it? 

Mr. Cook. The approach is that for each type of use of the 
sludge, we will have certain minimum requirements for sludge 
quality. 

Mr. Engush. You mean there are different kinds of sludge? 
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Mr. Cook. We're talking now about the content in the sludge 
that might be of concern when applied to the land or incinerated 
or landfiUed in some fashion. 

Mr. Engush. How do we know what's contained in that sludge? 

Mr. Cook. We're going to require a monitoring of the sludge 
quality for the contaminants of concern. 

Mr. English. What does that mean? 

Mr. Cook. We will require that the sludge be analyzed for the 
contaminants that are likely or could possibly cause a problem 
when the sludge is applied to the land or otherwise disposed of. 

Mr. Engush. Are you telling me, then, that every load of sludge 
that comes out that's going to be used on the land is going to be 
tested by EPA? 

Mr. Cook. The testing will be done actually by the utility that 
generates the sludge. 

Mr. English. The people generating it are going to be doing the 
testing. 

Mr. Cook. Right. And they will be subject to quality assurance 
and quality control requirements that we have for that kind of 
testing and subject to penalties if they don't conduct the testing as 
required. 

Mr. Engush. Let's back up. I don't want to go too fast on this. I 
want to make sure I understand exactly how this procedure works. 
So we're going to have the folks who are producing the sludge get 
to test the sludge. 

Mr. Cook. That's the way we manage almost all of our environ- 
mental 

Mr. English. I know, but yes or no is all I'm after. You know, 
my time is short here. So people that produce the sludge are going 
to test the sludge. What if it turns out that their test shows maybe 
there's some funny material in here that doesn't quite measure up? 
What do they do with it then? 

Mr. Cook. If their test showed that it exceeds some of the limits 
that we have placed on the disposal or the use method that they 
have in mind, then they cannot use or dispose of it in that fashion. 
They have to do something else that does fit within our require- 
ments. 

Mr. Engush. Well, what would that be? 

Mr. Cook. Right now, for example, the restrictions on landfiUing 
of the sludge are and will be less stringent than those for land ap- 
plication on agricultural land. 

Mr. Engush. Will be less stringent. 

Mr. Cook. Yes. 

Mr. Engush. What's the cost difference? 

Mr. Cook. The cost difference between landfiUing and land appli- 
cation? 

Mr. Engush. Yes. 

Mr. Cook. It's a very site-specific question. 

Mr. English. Is it safe to say that it is more costly to go to one of 
these landfills that accepts material that does not meet the limits 
of the material that will be applied to the land? 

Mr. Cook. Typically, if you actually have the sludge on-site, it 
will be less expensive, but there is a question about transport costs. 
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Mr. Engush. Yes, vou've got a little problem on that. All right. 
So in effect what you re telling us is it will be less expensive, so it's 
going to cost them money if they find any of these materials in 
there and they've got to dispose of sludge other than applying it to 
the land. That's where they're tr3dng to put most of it, right? 

Mr. Cook. Right now about half of the sewage sludge is applied 
to the land. It's a little higher in Oklahoma, as I mentioned. 

Mr. Engush. Well, we've got good, clean sludge in Oklahoma. 
There's no question about that. [Laughter.] 

But the point that I'm making is, one, you've got a lot of differ- 
ences in sludge. There may very well be materials contained within 
that sludge that makes it unsuitable to apply to the land. If I un- 
derstand you, under the proposed regulations of EPA, you're going 
to leave it up to the people who are producing the sludge to deter- 
mine whether or not in fact it contains any of these materials. If 
they find that it is, it's going to cost more money to dispose of it in 
some other way. Is that a fair statement? 

Mr. Cook. I would repeat that they are subject to very tight con- 
trols when they do their own 

Mr. Engush. I understand. You're going to go in and check 
them. Well, we've seen that. Now, let's assume, carrying this 
through, that this material that the utility has inspected and certi- 
fied and said this is all safe, we ship it out to North Dakota, and 
we're going to apply it to the land out in North Dakota. We're 
going to apply it to hundreds of acres, thousands of acres. I guess if 
you're talking about New York City, it would be thousands, 
wouldn't it? Thousands of acres would be involved, right? 

Dr. Chaney, isn't that right? 

Mr. Cook. It all depends on how much you send from New York 
City there. 

Mr. Engush. What? 

Mr. Cook. It depends on how much you send from New York 
City there. 

Mr. Engush. Well, they can't dump it in the ocean anymore, and 
you can't use it on New York land. What are you going to do with 
it? 

Mr. Cook. Well, actually. New York is trying to develop a 
market for their heat-dried sludge in the State of New York 

Mr. Engush. But they haven't got it, have they? 

Mr. Cook. They don't yet have it. 

Mr. Engush. So right now it has to go shipping out someplace 
else. We apply that on several thousand acres out in that land, and 
we end up with — ^we're going to produce some beef and we're going 
to produce some wheat and we're going to produce some other 
products, and we end up with, let's say, the French or the Common 
Market, who says: 

You can't bring that American beef in, because that American beef has been pro- 
duced on land, or may have been produced on land, on which sludge was applied, 
and that sludge may very well have contained materials that will be hazardous to 
the public, and therefore, we are going to prohibit the importation of American 
beef. 

Now, how can you provide the Department of Agriculture or pro- 
vide the American family farmer with the scientific data that 
proves in fact there has not been any questionable materifid applied 



Digitized by 



Google 



27 

to those lands and, therefore, this would be a false accusation? How 
do we deal with that? 

Mr. Cook. Well, the sludge that is applied on the land under the 
conditions that youVe described, we would know both its quality 
and the conditions under which it was applied to the land. 

Mr. Engush. How would you know that? 

Mr. Cook. Because of the monitoring of the sludge that was con- 
ducted. 

Mr. Engush. You didn't inspect it, did you? 

Mr. Cook. We may inspect some of these sites. 

Mr. Engush. I didn't ask you — I said, did you inspect the sludge? 
Can you swear on a stack of bibles in a court of law that, hey, abso- 
lutely no material that exceeded the limits that have been outlined 
in the regulations of EPA has been applied to that land? 

Mr. Cook. There is no inspection program that could be designed 
by man that would provide that kind of assurance. 

Mr. Engush. But you can provide as close to that assurance as 
you can get when youVe inspected every load that comes out there 
and is applied there, can you not? 

Mr. Cook. You're still only going to take one sample out of a 
load. 

Mr. Engush. Take one sample out of the load. How many are 
you going to take? 

Mr. Cook. It depends on the inspection regime involved. 

Mr. Engush. You're going to let the folks that produce it inspect 
it, the ones that are going to lose money if they find anything 
wrong with it inspect it, and you're going to hopefully monitor it in 
some way. 

Mr. Cook. We will specify the monitoring requirements in con- 
siderable detail as well as the quality assurance requirements, and 
there will be legal penalties that can be imposed if they violate 
those requirements. 

Mr. Engush. That may not be good enough to protect American 
agriculture. 

Mr. Cook. EPA and the States will also have the full authority to 
go and take samples themselves to conduct inspections to make 
sure that they are actually complying with the requirements. 

Mr. Engush. Well, now, how many people — since you brought 
that up, we'll get into that a little bit. Each State has different 
rules and laws, right? 

Mr. Cook. Yes. What will happen over time, after we put our 
regulations 

Mr. Engush. That isn't what I asked you, Mr. Cook. I'm talking 
about today. Now, like I said, you've been supposed to do some- 
thing about this since 1977, and you all hadn't done anything about 
it, and now you're telling us, **Well, sometime down in the future 
maybe something's going to be done." The way it is today, as far as 
sludge is concerned, each State has its own laws. Do some States 
have no laws governing sludge? 

Mr. Cook. Virtually all the States have 

Mr. Engush. I said are there any States that do not have laws 
governing sludge? 

Mr. Cook. I can't say with confidence that every State does, but 
virtually every State does. 
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Mr. Engush. But as far as those States are concerned, then what 
level of inspection do those States carry out? 

Mr. Cook. It varies from State to State. 

Mr. Engush. And it depends on the resources of the State. 

Mr. Cook. It does. 

Mr. English. And it depends on whether the States are looking 
at it from the standpoint of concern over what may leak into the 
water as opposed to what may be applied to the land. Are there 
any States, to your knowledge, that are looking at sludge specifical- 
ly from the standpoint of protecting American agriculture? 

Mr. Cook. Yes, I think to the extent that they are involved with 
agricultural application of sludge, and almost all of them are. 

Mr. Engush. Tm talking about inspecting it specifically from the 
standpoint of American agriculture, any State that you know of. 

Mr. Cook. Yes. 

Mr. Engush. What State? 

Mr. Cook. Virtually every State that is involved in regulating 
the agricultural 

Mr. Engush. Mr. Cook, I don't think that's right, because I can 
tell you one that, to my knowledge, is not, and I bet you there are 
a lot more. I don't think my State of Oklahoma looks at it in that 
way. 

Mr. Cook. I think it does, sir. 

Mr. Engush. We've received no information talking about the 
application of sludge which anybody in the State of Oklahoma is 
going to be out inspecting that land, going to be determining what 
kind of soil it's going to be applied to and whether it can be applied 
safely. There isn't anybody that's going to come out there and in- 
spect every load of sludge that's applied to that land. They're not 
doing it now, and they're not planning on doing it in the future. 

Mr. Cook. What you've just described is one program for control- 
ling the agricultural use of sludge, but there are other programs, 
and I think the State of Oklahoma has a different program, and I 
would be happy to describe that for the record. 

Mr. Engush. I'll check with the State of Oklahoma, but to my 
knowledge, they do not have anyone on-site with the application of 
sludge to agricultural land. 

Mr. Cook. I don't think you necessarily have to have someone on- 
site to ensure that the use of sludge on agricultural land is proper, 
and I don't think your bill actually proposes to have someone on- 
site. 

Mr. Engush. As far as the inspection of any load that's going to 
be applied, that's what the bill applies to. 

Mr. Cook. That is not what I read in the bill. I mean, that is a 
possible interpretation of the bill, but 

Mr. Engush. I guarantee we'll be happy to clarify it for you. If 
you think it needs to be clarified in that area, I'll be happy to 
strengthen that. The point that I'm making on this is you're giving 
us assurances someone's going to monitor, someone's going to 
check on it. As we have seen in the United States, waste has 
become big business, big dollars, big money, and we're talking 
about the application of sludge is becoming big money, and it's 
costing a lot of money to dispose of that material that cannot be 
handled cheaply. So you're in effect leaving the checking to the 
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very people who have the economic incentive not to find an3rthing 
wrong with it, and the EPA is generally going to monitor, and 
we've seen over the years an awful lot of waste dumped around 
this country that supposedly was not dangerous, according to the 
EPA, that supposedly did not do damage, only to later discover 
that perhaps some errors were made. 

The economy of American agriculture is obviously very sensitive, 
and it's one that is critical, and quite frankly, Tm not sure that it's 
good enough for the EPA to promise us that somewhere down the 
road, maybe next summer, they're going to come out with some 
rules and regulations 15 years after they're supposed to deal with a 
particular problem on this basis, to monitor the people that have 
an economic interest. 

Mr. Cook. I have provided information in my testimony on the 
agricultural use of sludge, which has gone on now for more than 50 
years in parts of the country. This is a very well-established prac- 
tice. As I said, it's well-established in Oklahoma, and I don't think 
that the kinds of potential adverse impacts that you're describing 
have actually occurred. As a matter of fact, we have done a review 
of the record on this over time and find that the cases of problems 
created by agricultural use of sludge are actually quite limited. 

Mr. Engush. The point is, we have never, though, gotten into 
the situation in which we're talking about transporting sludge half- 
way across the United States. Most of the sludge that is applied 
comes from within the State in question, and the State handles it, 
they know exactly what's happening with regard to the plants that 
are in question. In this case, there is not going to be that kind of 
assurance, and when we start talking about shipping large vol- 
umes, train loads of sludge across this country to be deposited on 
land, sludge that originated from, in many cases, people are not 
going to know from where, and depending on a system that re- 
quires the people who have the economic interest in it to do the 
testing and hopefully being monitored in some way by the EPA, 
that's putting the economy of American agriculture at risk. 

Mr. Smith. 

Mr. Smith. Thank you, Mr. Chairman. 

Mr. Cook, it's no secret to anybody that the EPA is not exactly 
Horatio at the bridge defending agriculture, so there's a question 
that arises, and I join the chairman, about how best to manage this 
situation, and, Mr. Bridge, we understand perfectly the intricacies 
of internal warfare in any administration. Yet I want to ask Mr. 
Cook a few questions and then ask Dr. Chaney about his experi- 
ences in other areas, simply because, as was implied, now if a 
farmer has to have a plan for conservation compliance, coastal 
zone planning, sodbuster laws, swampbuster laws, wetland reserve 
programs, pesticide recordkeeping, nutrient management plans, to 
be joined, I'm sure, with clean water regulations and probably in 
the Endangered Species Act on top of it, the question that I contin- 
ue to have is: Under EPA rules and regulations, another overlay, 
how is a farmer supposed to be informed about his liability in the 
use of sludge in your proposed rules and regulations? 

Mr. Cook. The permit holder, in the process of getting the 
permit, will have to describe how and where the sludge is going to 
be managed 
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Mr. Smith. Permit to whom? 

Mr. Cook. And the permit will go to the person who is actually 
processing the sludge for ultimate use. But they will have to de- 
scribe where that sludge will go and how it will be done 

Mr. Smith. If it's a New York producer of sludge, a utility, and it 
goes to Oklahoma, a farmer will have to get a permit from the 
New York producer of sludge. 

Mr. Cook. The New York producer of sludge will have to have an 
arrangement with that farmer, and in the process of issuing the 
permit to the New York producer, we will ensure that that farmer 
is involved in the process of commenting on the permit. 

Mr. Smith. You know, that in itself is so awkward and so almost 
ridiculous that — and that's what we're trying to get at here. 

Mr. Cook. We also have the authority 

Mr. Smith. We're trying to get at the question of how you can 
apply sludge without overregulating the process, and the point 
made here that you have not discussed — ^both of you oppose this 
piece of legislation. The only organization that is involved in every 
county that farmers can rely upon for direction and discussion 
about the application of all these myriad of Federal laws is the SCS 
group, the Soil Conservation Service people, already organized, al- 
ready there, so you're opposing legislation which would allow the 
Soil Conservation Service, the one closest to the farmer, to help 
him go through this entangled web of regulation. Why are you 
doing that? 

Mr. Cook. We are not opposing assistance from the Department 
of Agriculture to farmers at the local level. In fact, they currently 
have a very active and supportive program, which we 

Mr. Smith. In your rules and regulations, are you going to identi- 
fy the fact that the SCS or somebody in the Department of Agricul- 
ture can be a consultant, can be asked to participate in what you 
may provide as rules and regulations? 

Mr. Cook. In our guidance, we will certainly urge that people 
work closely with USDA. 

Mr. Smith. Well, EPA could never do that, right? The Environ- 
mental Protection Agency does not have people on the ground in 
every county. You have in some cases regionalization of your orga- 
nization. How in the world could you ever get to the point that 
you're advising farmers? You couldn't, could you? 

Mr. Cook. I was actually trying to endorse your idea of working 
with USDA, for whom we have high respect, and we feel that they 
are good advisors that are accessible at the local level to farmers, 
and we will encourage that farmers work actively with them on 
sludge management, as they have in the past. 

Mr. Smith. Dr. Chaney, you see the concern that I have and also 
evidenced by the chairman. We're worried about not so much the 
fact that this ought to be regulated, obviously. We're worried about 
how it will be applied, and reasonably and judgmentally, so that we 
don't create another morass of regulations and overindulgence and 
hands-on management. I'd like to have your thoughts about — ^your 
information about how this works in other parts of the world and 
maybe this country at the moment. 

Mr. Chaney. I think we do have to recognize what's working in 
place today and try to understand how that can work in the new 
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rule that EPA is tr3dng to finalize now. I think the farm communi- 
ty has had the assistance of SCS and Extension Service, through 
the States, providing agricultural advice about use of sludge. I 
think that that has provided a level of protection much greater 
than EPA had in place during the last 10 years since the 1979 rule. 
For instance, in Oklahoma they adopted the agricultural recom- 
mendations in their State rule that were not part of the Federal 
rule, and within the new rule, States can continue to impose regu- 
lations more stringent or different than those that EPA requires on 
a national basis. 

I agree that it is frustrating to those of us in the agricultural 
conmiunity about how EPA, with a regulation in Washington, with 
its new part 503 system, will be able to provide the level of assur- 
ance at the farm that some cities have found necessary to maintain 
the best programs. The best programs include independent moni- 
toring of sludge composition, independent monitoring of applica- 
tion, involve States having adequate staff to actually mark the 
parts of the field that are approved for sludge and those which are 
not approved for sludge; other States obviously do not have that 
level of staff. Some States even hire consulting firms to go through 
the paperwork because they don't have any staff even to look at 
the paperwork anymore. 

It is a problem, and Fm personally concerned about how we're 
going to go from the system we have today to this new system, 
with the States not having staff to do most of the things that you 
and the chairman have concerns about. However, I completely 
agree with our departmental position announced this morning that 
we believe this should be done through EPA and the States, con- 
tinuing to have SCS, Extension Service, and ARS working with the 
States and their Extension Service programs to advise both the 
farmers, the State health department and environmental depart- 
ment people, and EPA in enforcement of this kind of program. 

Mr. Smith. Dr. Chaney, thank you for those thoughts. Beyond 
that, it bothers me somewhat as to how the liability will apply 
under these new rules and regulations. Where will the liability 
rest? Very frankly, I don't want to shift a huge liability to the 
farmer, who has limited or, in some cases, no knowledge of the con- 
tent of the sludge that he may or may not use on his farm. So do 
you see a problem with this question of liability? Maybe this is not 
important. 

Mr. Chaney. The question of liability has very many people 
uneasy, it's true. I want to give one example of a problem that oc- 
curred in the past, before we had any regulation. Remember that 
we had been applying sludge — ^both of us have given examples of 
50- and 60-year-old programs that are organized in Houston, Mil- 
waukee, and in many other cities. Occasionally, there were very 
bad sludges that were used before we developed the regulatory pro- 
gram in the late 1970's and the advisory program starting in the 
early 1970's. 

I want to state strongly that I think that the analysis of risk and 
so on conducted for the part 503 rule is extraordinarily complete 
and comprehensive, and we don't expect to be surprised by con- 
tamination problems, barring the people deliberately mixing haz- 
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ardous materials into the sludge, which the chairman is also con- 
cerned about. 

Mr. Smffh. After it leaves the plant, you're saying? 

Mr. Chaney. Yes. 

Mr. Smith. OK. 

Mr. Chaney. That's something that I can't deal with. 

Mr. SMrFH. That's right. 

Mr. Chaney. I want to give this one example, because I think it 
still says that the person that caused the problem will end up being 
liable, the way that most things work in the United States. We 
have an example, a very tragic and unfortunate example, in St. 
Marys, PA, where a major industry dumped cadmium sulfide in 
the sewer. Nobody even knew what to analyze to anal3rze cadmium 
sulfide at the time when this was going on. The sludge was used as 
a resource because of the organic nitrogen and other desirable ben- 
efits of the sludge, and it contaminated the soil in a way that 
would prohibit or prevent any use of that land for vegetable crops 
or housing development and so on. 

Mr. Smith. Forever? 

Mr. Chaney. For the foreseeable future. It should not be used 
without some remediation, and remediation treatments are still 
being identified, trying to find some other than removing the con- 
taminated soil, although contaminated garden soils were actually 
removed. This is one of the worst that I know of, and we honestly 
believe that the regulatory and advisory programs will prevent this 
from happening again. But the farmer sued the city, the city sued 
the polluter, and the polluter is pa3dng for the corrections, and 
that's the way the system works. Even though we don't say that 
there's a liability system for sludge, it's always there in our 
common law. 

Mr. Smith. Well, just quickly a foUowup on that, it seems to me 
that somewhere, however, the farmer ought not to be responsible 
for the manufacture of sludge problems. So if there's an inspection 
and a grantee by EPA at the source, then the farmer's responsibil- 
ity ought not to be for the chemical makeup of the sludge, it ought 
to be for the application, and if there's an SCS write-off on the ap- 
plication, the farmer ought not to be responsible liabilitywise for 
either the chemical content or the application, if it's done properly. 
So he ought to be exonerated from liability, but he can't be exoner- 
ated unless somebody within the county helps him determine the 
amount of sludge to put on, where to put it on, and what soils he 
can and cannot use, it seems to me. Does that make sense? 

Mr. Chaney. I think the issue of who has liability and all those 
are complex issues that I don't want to speak to. The power to have 
adequate sampling and independent analysis and a valid program 
of laboratory assurance is a critical part of the program that's 
needed in this country, and EPA could make that program but 
does not have that program in place at this time. 

Mr. Smith. Thank you. 

Mr. Engush. We're very pleased to have with us the ranking mi- 
nority member of the committee and the former ranking minority 
member of the subcommittee, Mr. Coleman. 

Mr. Coleman. Thank you, Mr. Chairman. 
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Mr. Cook, rU be addressing my question to you. As I understand 
Mr. English's proposal, hes concerned about farmer liability, 
which Mr. Smith has just followed up on. But, I think a bigger 
question that this raises is a question that I want to pursue for a 
moment. I am talking about the quality of our food, and the safety 
of our food in this country. I think these issues have even a wider 
degree of interest from perhaps people off of our committee. Every- 
body has a concern about the quality of the food that we consume, 
and as Mr. English said, certainly we export a lot of food, and 
people in the international realm are concerned as well. 

My question is not so much about sludge. I think we have gone 
over that territory, but the same questions arise when we have a 
hazardous waste facility that is located close to and in proximity of 
a food processing plant. My question to you would be: Is there cur- 
rently any procedure set up within EPA or by any State that you 
have knowledge of which takes into consideration specifically the 
impact upon a food processing plant that's located in proximity of, 
let s say, 5 to 10 miles downstream from, a hazardous waste facili- 

ty? 

Mr. Cook. Yes, sir, there is. Generally, when we write our regu- 
lations to manage hazardous waste, we take account of all possible 
pathways by which that hazardous waste might eventually impact 
human health or the environment, including surface water, ground 
water, air, and soil migrations of one kind or another. So if that 
facility is following the requirements of our regulations, the 
chances are that there will be no impact on that food processing 
facility nearby. 

Mr. Coleman. All right. Now, you say the chances are. What are 
the chances, then? 

Mr. Cook. We generally have built our regulation on worst-case 
assumptions, so that the chances, if they are complying with the 
permit, would be close to no chance at all of contamination. 

Mr. Coleman. If they comply with the permit. Now, this obliga- 
tion and responsibility you have granted to the States? Is that cor- 
rect? 

Mr. Cook. I don't know the exact number now. It's in excess of 
30 States that have responsibility for administering 

Mr. Coleman. I believe Missouri is one of those States. Is that 
correct? 

Mr. Cook. I'm not sure. I've been out of that program for almost 
a decade now. 

Mr. Coleman. The hazardous waste permitting process? 

Mr. Cook. Yes. 

Mr. Coleman. Well, let's assume that a State has that authority 
from you. The EPA ensures that the State is following and comply- 
ing with all of its regulations regarding the standards that are in 
place. 

Mr. Cook. We have a program that tries to ensure that the 
States are implementing the program properly. 

Mr. Coleman. And you take into consideration the health and 
safety issues, I think. At least, health you just mentioned. 

Mr. Cook. Both health and the environment. 

Mr. Coleman. Health and the environment. What do you mean 
by the environment? 
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Mr. Cook. What we're talking about there are impacts on biologi- 
cal organisms and other — it's basically flora and fauna. 

Mr. Ck)LEMAN. All right. Well, if Fve got myself a food processing 
plant that is taking in water downstream from a waste facility and 
the water smells bad and tastes bad, and I have to incorporate it 
into my product, would that violate any EPA rule or regulation? It 
may have no impact on health or the environment. 

Mr. Cook. It's possible that whatever is contaminating that 
water and causing the bad smell is violating a regulation. You'd 
have to go back upstream. So far as regulation of the food proces- 
sor itself, that would be the responsibility of the Food and Drug 
Administration. 

Mr. Coleman. Well, now, you didn't answer my question. Some- 
thing could smell bad and taste bad — in fact, the water in Wash- 
ington, DC smells bad and tastes bad, but I assume that you all 
have approved us to drink it. 

Mr. Cook. There are a lot of naturally occurring contaminants 
that are within the realm of 

Mr, Coleman. Well, these aren't going to be natural in the sense 
that a hazardous waste facility has created a source for these 
things. 

Mr. Cook. If the hazardous waste facility is causing a problem 
with the water supply which is an endangerment to human health, 
then 

Mr. Coleman. Well, no, it's not an endangerment to health, but 
it stinks and it tastes bad, and I employ 600 people at this plant, 
but all of a sudden no one wants to buy my product because it 
stinks. Now, I'm asking you, is there a regulation in place or a law 
that says that it's OK — that there's an3rthing that's going to hold 
that up? Right now you're really telling me, no, there isn't, because 
it doesn't have an3rthing to do with health or the environment. 
Those were your two standards that you mentioned. 

Mr. Cook. That's right. We have, I think, on occasion utilized our 
authorities to go beyond that for issues like odor, but I don't know 
the exact circumstances of this case. 

Mr. Coleman. And you think that this would be the Food and 
Drug Administration's interest, not anybody else's? 

Mr. Cook. What goes on inside the food processing facility would 
be the concern of the Food and Drug Administration. 

Mr. Coleman. Would it have anything to do with the Food 
Safety and Inspection Service at USDA? 

Mr. Cook. It possibly could. 

Mr. Coleman. Do you think it's important for you or the State 
permitting agency to know about the impact that such a facility 
might have on the food processing plant? Do you think that's im- 
portant? 

Mr. Cook. Yes, I think that is something that should be taken 
into account when the permit is issued. 

Mr. Coleman. And is there an3rthing in rule or regulation now 
that would require that? 

Mr. Cook. There is certainly latitude in the permit processing to 
take account of the circumstances surrounding the potential per- 
mittee, and it is, I think, a fairly typical practice to do so. We have 
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an opportunity for notice and public comment and make adjust- 
mentis in the permits accordingly. 

Mr. Coleman. But I don't think it's required, and I think it also 
would be allowed to just gloss over it and still be approved. 

Mr. Cook. I described the theory of the way we have established 
our regulation, which is that nothing gets off-site that would ad- 
versely affect human health or the environment. 

Mr. Coleman. But it could taste awful and it could smell bad. 

Mr. Cook. Well, we hopefully would not have that result. 

Mr. Coleman. Well, that would be nice and it would be hopeful. 

Mr. Chairman, I thank you. My line of questioning is a little bit 
different. I think that what we have here and what you have 
brought to the attention of the subcommittee is a growing concern 
in rural America: That a lot of hazardous waste, sludge, or a lot of 
byproducts from a lot of people, from a lot of places, are being 
dumped in rural America. In some cases, this may be an advan- 
tage, as sludge, I guess, is considered, to be a place to dump our 
solid waste, which it is not. I think we have some serious questions 
about the ramifications to our food chain and to the perception of 
public health and safety. 

I think Mr. English raises a very good point. You give anybody 
in this world a reason to refuse at the border American farm prod- 
ucts, and they will look for it, because we are basically so competi- 
tive that they have to drum up charges on us, if you will. This is 
another example where we're tr3dng to export in a high-value area 
worldwide, and there are going to be people raising these issues. 
Our regulatory agencies and we in the Congress better be prepared 
for them. I am looking to this as kind of a matter regarding food 
processing in general and our competitive situation in particular. 

Thank you, Mr. Chairman. 

Mr. Engush. Mr. Stenholm. 

Mr. Stenholm. Mr. Cook, how do you define high-quality sludge? 
You say on page 8 of your statement: **We believe that the high 
quality of sludge that we are finding is attributable in no small 
part to the success of the national pretreatment program." How do 
you define high-quality sludge? 

Mr. Cook. It's basically by the content of constituents that might 
potentially be of concern when you're managing or disposing of the 
sludge, such as metals, certain organic compounds, things of that 
kind. What we've found in that 

Mr. Stenholm. What are the standards you use to judge the 
quality? 

Mr. Cook. What we have now is a very elaborate system that's 
based on risk to people who might, under a very worst-case scenar- 
io, be exposed or ecological exposures of some kind or another that 
might occur with adverse impact on the environment. This risk- 
based approach to analyzing constituents of concern has been 
worked out, among other things, with close consultation with the 
Department of Agriculture. 

Mr. Stenholm. Are there tolerance levels that you operate 
within? Are there some metals or some products or some entities 
that if you find any of it, it's unacceptable, or are there tolerance 
levels that have been established? 
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Mr. Cook. I think up to this point, we're basically operating on 
tolerance levels. What we've done is we've looked at 14 different 
pathways of possible exposure of the sludge to humans or to envi- 
ronmentsdly sensitive organisms of some kind, and we have then 
analyzed just what levels might be of concern for different constitu- 
ents by those different pathways, and we're now in this final rule 
that we're about to put out that is going to establish controls on 
the sludge that reflect the results of that risk assessment. 

Mr. Stenholm. Do you anticipate that there will be a zero toler- 
ance for anything down the line at this stage of your investigation? 

Mr. Cook. Not right now, no. Though I would anticipate that we 
would end up with virtually no pathogens for some types of man- 
agement practices. 

Mr. Stenholm. Thank you. 

No further questions. 

Mr. Engush. Mr. Nussle. 

Mr. Nussle. Thank you, Mr. Chairman. 

I was going through your statement, Mr. Cook, and looking at 
what your specific objections to Mr. English's bill would be, H.R. 
4360, and by and large it appears that your specific objections are 
that they duplicate what is intended, at least, in the — or what you 
believe the final regulations will look like. Is there an3rthing in Mr. 
English's bill that is not going to be part of the final regulation? 

Mr. Cook. Well, our regulations are going to be risk-based, which 
means that for certain high-quality sludges, very high-quality 
sludges, we will have fewer controls than are imposed by the chair- 
man s bill. So in that respect, there is a substantial difference. 

Mr. Nussle. Is that the only difference between what you believe 
the final proposed regulations will look like and the bill before us? 

Mr. Cook. If you look at the spirit of the bill — that is, to try to 
regulate from a kind of generation to ultimate management 
point — ^we are taking account of those same steps in the process 
when we develop our regulation and coming up with a risk-based 
approach for trying to ensure protection at every single one of the 
steps, and I believe that his bill is also doing that. 

Mr. Nussle. So that's duplicating what you are trjdng to do. 

Mr. Cook. Exactly. 

Mr. Nussle. Is there anything else that is not — I understand the 
duplication. Is there an3rthing that is going to be in the proposed 
regulations besides your standards for high-quality sludge that will 
be outside Mr. English's bill? Is there anything else that is not du- 
plicated and that you feel is either necessary or unnecessary that 
you object with Mr. English's bill? 

Mr. Cook. I think the chairman has mentioned that his bill actu- 
ally requires the Federal Government to do the monitoring, the 
U.S. Department of Agriculture, whereas our approach would 
depend largely on self-monitoring with occasional inspections and 
review of records and perhaps some occasional monitoring by EPA 
or State personnel. 

Mr. Nussle. An3rthing else that you would either have objection 
to or that you think has gone too far? An3rthing else in the bill? 

Mr. Cook. I think also that there are extensive regulatory re- 
sponsibilities assigned to the Department of Agriculture, and they 
are not a part of the program that we have in mind. Our program 
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will certainly encourage advice, technical assistance, and support 
from the Department of Agriculture but rarely, if at all, will actu- 
ally involve the Department in regulatory activities. 

Mr. NussLE. I think that's what Mr. Smith was getting at as 
well. Can that be arranged? Can we arrange for that kind of coop- 
eration to alleviate that concern that we have over the involve- 
ment of the EPA directly with farmers and try and transfer some 
of that technical assistance to USD A and to SCS? 

Mr. Cook. I think we already have a great deal of that, and we 
certainly would encourage and support more of it. 

Mr. NussLE. Thank you. 

Thank you, Mr. Chairman. 

Mr. Engush. Thank you, Mr. Nussle. I appreciate that. 

Mr. Bridge, could the manner of the application of sludge to 
farmland affect the farmer's compliance under the conservation 
plan? 

Mr. Bridge. Yes. One of the concerns we have is a proliferation 
of various kinds of requirements now being imposed on producers 
out here. I think Mr. Smith ticked off a number of those plans. It's 
pretty easy to confuse producers and cause all kinds of complica- 
tions out here — for instance, we had a case, I think, here in Virgin- 
ia where sludge was applied to the land, it was required to be in- 
corporated and so on because of perhaps odor problems or what- 
ever, and the compliance plans required certain levels of residue 
and so on, so the person got themselves out of compliance in terms 
of some of the farm programs. So there is a crying need out there 
to begin to integrate these requirements into a holistic approach 
and develop single-type plans to help producers and so on. 

Mr. English. Has the EPA consulted with you all as far as these 
regulations are concerned to make certain that the standards are 
in fact in compliance with the conservation plans that are required 
under the farm bill? 

Mr. Bridge. Well, we've had a tremendous amount of interagen- 
cy cooperation, work, et cetera, with the EPA on things like coastal 
zone and nonpoint source activities and so on as it relates to clean 
water activities. I would characterize that as being one of our coop- 
erative kinds of things. We're not fully involved and engaged in 
certainly the regulatory side of that. In terms of working out the 
rules and regulations related to sludge, the Department of Agricul- 
ture has been deeply involved. 

Mr. Engush. Are you sa3dng yes or no, the Department of Agri- 
culture has been told in fact that the final rules and regulations 
will make certain that the application is in compliance with the 
conservation plans? 

Mr. Bridge. No, I didn't say that. 

Mr. Engush. I didn't think so. 

You also state that the Department, and I'm quoting here — I'm 
paraphrasing, I should say — ^that the Department believes that one 
comprehensive resource management plan for farmers, and this is 
a quote, "That would meet all of the pertinent environmental re- 
quirements is vital to American agriculture." Is that correct? 

Mr. Bridge. Yes, that's exactly right, and it's back to the previ- 
ous statement that I made that we need to begin to integrate 
into 
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Mr. Engush. Is there a commitment from EPA to the Depart- 
ment of Agriculture that in fact these regulations would be com- 
patible with that goal? 

Mr. Bridge. Not that Tm aware of in terms of the total context 
that we're talking about, and this is something that we've picked 
up perhaps more recently in our concerns as we saw the 1985 farm 
bill, the 1990 farm bill, et cetera, proliferating a number of differ- 
ent incentive programs even. We've got water quality improvement 
programs, we've got compliance requirements out there, we've got 
the wetland reserve, the conservation reserve, and so on that's 
leading us all toward separate kinds of programs as we deal with 
the individual producer. Trying to get that together within USDA 
is a real challenge, and obviously, we haven't done it with EPA to 
this date. 

Mr. English. Dr. Chaney, you're a real expert in this field and 
have studied for a long time. Different soils can accept and require 
different kinds of applications. Is that not true? Some soils can 
handle more metals than other soils can and so on and so forth? In 
other words, not all soil is alike. Is that correct? 

Mr. Chaney. Not all soil is alike, not all sludge is alike. Certain- 
ly the management recommendations are adapted to the sludge 
nature and the nature of the soils; the rainfall; the tillage require- 
ments; and all the things in the advisory program. But these are 
different than the regulatory program. 

Mr. Engush. So in effect what you're telling me is that the regu- 
lations, as far as you're aware of, the final regulations that EPA 
will be coming out with, there is in fact no requirement in there or 
it does not address the fact that you need to marry up the kind of 
sludge and the material in the sludge with a particular soil condi- 
tion, environmental conditions at a particular farm? 

Mr. Chaney. I don't want to agree completely with that. I think 
I need to make it clear that the regulation was developed so that in 
a worst case — ^that is, the worst combination you could make — it 
still couldn't be allowed to cause a problem with fertility or food 
safety. And that, I think, may be more restrictive than you had ex- 
pected. 

Mr. Engush. Well, what I'm doing is going beyond this. I'm look- 
ing at it from the standpoint of agriculture and farmers, and as 
you point out, we have different kinds of soils, different weather 
conditions, we have different kinds of sludge. It would appear to 
me that idealistically it makes a lot of sense to try to marry up the 
contents of a particular sludge with a particular farm. 

Mr. Chaney. I think that traditionally that has been done at the 
State level. 

Mr. Engush. Right. 

Mr. Chaney. Again, with the Extension and university and SCS 
advising the State regulatory department, be it health or environ- 
ment, that EPA gives power of regulation of sludge to. And I think 
those kind of goals can continue to be done that way, although I 
agree completely that most States do not provide sufficient human 
resources to do the job of inspection that you feel would be more 
appropriate. 

Mr. Engush. OK. 
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Mr. Chaney. That's a State problem, and if EPA expects with 
part 503 to pass this through the States, as I know they do, with no 
money, it will still be a deficiency in the program. , 

Mr. Engush. And could be a very serious deficiency in some 
cases. 

Mr. Chaney. Only with the unscrupulous operators, yes. 

Mr. Engush. And unfortunately, we've got those. Any place 
there's a lot of money involved, we always attract the unscrupu- 
lous. 

Mr. Chaney. But there are some remarkably wonderful pro- 
grams out there, too. 

Mr. Engush. And there are some remarkably wonderful people, 
but it's always the few. 

Taking this another step further, looking at the environmental 
conditions that we find this country in and the demands that are 
being made in particular as far as the American family farmer is 
concerned, going beyond just sludge, but looking at the applications 
of fertilizers and pesticides and all the other applications that 
farmers make as far as trying to meet the needs of their particular 
farm that have come under attack by many within this country, 
many demands are being made. We talk about the conservation 
plans that are being required. 

Am I correct in saying that just as we talked about different 
farms really need different applications of sludge, if you're talking 
about using sludge, different materials in sludge, some farms can 
accept more of sludge that may contain a particular material than 
other farms can, that same thing is true when we talk about pesti- 
cides and fertilizers and all the others? It depends upon a particu- 
lar farm, the environment, the conditions that we find, so that as 
we see this country moving toward a paintbrush, across-the-board 
approach to this particular fertilizer or this particular insecticide, 
that's really just kind of hitting an average, most likely, or it may 
be hitting the low end. There may be a lot of farms that can be 
safely used without any danger to the environment. There may be 
some farms that it will be used on that it will still be a danger to 
the environment. Is that correct. Dr. Chaney? 

Mr. Chaney. I think we have to remember that our regulatory 
programs both for pesticides and for sludge in particular are direct- 
ed at the worst identifiablie situation and protect that one, which 
then, by protecting the poorest soil to put sludge on from the 
sludges that might be available, we protected those that could 
accept much higher amounts excessively but completely. Again, 
thats why it's so important to have Extension Service and State 
programs, because they provide the farmers soil-spjecific, climate- 
specific advice about all parts — fertilizer, pesticides, sludge, 
manure, and so on. I guess the high degree of protection offered by 
this new rule, which, when it comes out, will be very important in 
providing the level that you expect that agriculture should 
demand, and agriculture does that through working with EPA. 

Mr. Engush. Can I stop you right there? Tell me what's wrong 
with what I'm going to outline here. Given all the environmental 
demands that are being made on farmers not just in sludge, but in 
pesticides, fertilizers, the whole gamut, all the way across the 
board, looking at it not only from the farmer's standpoint but from 
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the citizens of this country, does it not make sense to approach 
each farm, for environmental purposes, in the same manner in 
which we approach it from a conservation standpoint — namely, 
that it be the soil on that farm, the weather conditions in that area 
that will determine what applications can be safely applied, no 
matter what it is that we're talking about? 

Mr. Chaney. That's always our general advice, yes. 

Mr. English. Now, if that is the case, does it not make sense 
then, if we're going to move in the direction to meet the goal — and 
I think it's a very good one — in which we have a comprehensive 
resource management plan for farmers that will meet all the perti- 
nent environmental requirements, does it not make sense that that 
be rooted in this approach to each farm standing on its own, based 
on the soil conditions and environmental conditions around that 
farm? Is that the only way in which we can truly approach this 
thing in a logical and rational way? 

Mr. Chaney. That certainly appears to be the most logical ap- 
proach. 

Mr. Engush. If that is the case, then — and as I mentioned in my 
opening comments, the approach to sludge is really only a means 
at getting at a particular problem that I think is much broader, 
and that is to move the Department of Agriculture and the Envi- 
ronmental Protection Agency, hopefully, and the Federal Govern- 
ment into addressing the problems that we have in agriculture and 
the demands that we know are coming, additional demands that 
will be made on the American farmer on a site-specific basis. 

Mr. Chaney. I believe that that can be done with the intent of 
part 503, and if there are any deficiencies that are left when they 
actually produce this final rule, those could then be addressed sub- 
sequently. I think the system works really well, but it doesn't work 
because of EPA- Washington enforcing everything from the desk 
down here. It works because the States work with the agricultural 
community and the health community to provide site-specific 
advice and limitation. Remember, the fertilizer applications that 
come from sludge are regulated; it says you have to limit applica- 
tion to the fertilizer requirement. That means the system works 
with SCS, Extension, working with the State people to set limits 
for those particular fields, those soil series, and it works pretty 
well. 

Mr. Engush. Mr. Cook, is there objection in the Environmental 
Protection Agency to approaching environmental questions per- 
taining to the American family farm or to any farm on a site-spe- 
cific basis? 

Mr. Cook. No, I think that we would strongly encourage that ap- 
proach. As I think has come out in this testimony, our regulations 
tend to be based on worst-case situations, which provide protection 
even under the worst conditions. In the case of our forthcoming 
sludge regulations, I anticipate that there will be a possibility on 
an individual farm basis of relaxing those restrictions if it's appro- 
priate, as determined by comprehensive management planning at 
the farm level or something of that kind. 

Mr. Engush. Well, given that fact, and if the EPA then supports 
this concept, does it not make a good deal of sense at this particu- 
lar point for us to move as rapidly as possible to evaluating every 
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farm in the United States on the basis of its soil and its environ- 
ment in determining what applications of various materials can be 
used, and can that not be done on a scientific basis, particularly in 
light of the fact that the Soil Conservation Service has already the 
soil conditions of nearly every farm in this Nation? 

Mr. Cook. Yes. That's obviously an incredibly ambitious under- 
taking. I think that our concern would be doing it only for inter- 
state sludge application as opposed for all possible ingredients in 
the farm process that might somehow affect human health or the 
environment. 

Mr. Engusk. Would the EPA support, then, moving in that di- 
rection for all materials, regardless of whether it's sludge or any- 
thing else? 

Mr. Cook. I think you would find support here, but this is not 
something that I have discussed as a policy matter within the 
agency. 

Mr. Engush. Mr. Bridge, do you think the Department of Agri- 
culture, then, would support an ambitious undertaking such as 
that in moving to make certain that, as far as the records of the 
Department are concerned, we're able to make those kinds of eval- 
uations based on soil and weather conditions? 

Mr. Bridge. Yes, I think we could respond to that, although I 
would point out — just let me say about the whole sludge business, I 
think if one could deliver at the farm boundary a known product in 
terms of what the composition of that sludge is, that's where the 
Soil Conservation Service and the Extension people can really do a 
job of integrating those sludge materials into the production sys- 
tems of that farm and protect the environment, the food chain, and 
so on, and that's a good role for USDA to be involved in. 

Your next question, we do have, based on much of our technolo- 
gy, tech guides, and so on, ratings of soils that are site-specific on 
farms across this country. I would merely suggest to you, though, 
that if we were going to approach that, we ought to do it on a 
highly targeted basis, where there are real problems out there and 
where the opportunities are the greatest for improvement. 

Mr. Engush. I think that makes sense, but again — and of course, 
one of the objectives of this particular piece of legislation is to ap- 
proach it in one area. We don't have sludge being applied all across 
the United States to every farm. It is something that's growing. 
The interstate use of sludge is growing. So it's an area that's grow- 
ing across the United States, so this seems to be an ideal way to, if 
you would, get a little bit of experience before we move on to a 
more ambitious undertaking of bringing in the rest of the farms. I 
would think that that would make a lot of sense. But it seems to 
me that you don't want to bite off more than you can chew and 
that this is a manageable way to introduce and move us into site- 
specific approaches to environmental questions and do it through 
sludge. 

Mr. Cook, as I mentioned in my opening statement, there is not 
any intent to in any way displace, override, or an3rthing else the 
rules and regulations of the EPA, but we need to move into a site- 
specific area, and this is one way it could possibly be done. Is it too 
late at this point, Mr. Cook, for us to get a little input as far as the 
final regulations on liability are concerned? 



Digitized by 



Google 



42 

Mr. Cook. I think the best thing would be for me to provide 
something to your office. I understand your interest here, and 
we've discussed that some, and I just don't feel comfortable moving 
beyond what Tve already said without talking to our lawyers on 
this. 

Mr. Engush. Well, if you could check and see if it's not too late 
for us to have some input, I think this subcommittee would defi- 
nitely like to have some input on it. ^' 

Mr. Cook. OK. 

Mr. Engush. Mr. Smith, have you any questions? 

Mr. Smith. Just one more point to Mr. Cook. 

Will or will not your proposed regulations include the facts that 
have been brought out at this hearing? Namely, it seems to me 
your responsibility is to provide a known product to the farm, and 
the application, the advice, and the consultation are then to trans- 
fer to SCS, those people within the States who are familiar with 
that portion of how we manage this product. Will your regulations 
include those kinds of words that will identify exactly where re- 
sponsibility lies? 

Mr. Cook. Our regulations will impose certain minimum man- 
agement requirements on the farms that are using the sludge. 
They will also, in all likelihood, provide for adjustments on a case- 
by-case basis, and we can — I don't know that we had planned to, 
but we can certainly mention that the USDA folks on the scene for 
SCS and the Extension Service should be consulted in that process. 

Mr. Smith. Well, obviously, you're not going to shut them out. 
You use them anyway. 

Mr. Cook. They're a very valuable resource. 

Mr. Smith. It will be comfortable if you mention them. 

Thank you. 

Mr. Engush. Mr. Stenholm. 

[No response.] 

Mr. Engush. I want to thank each of you, Mr. Bridge, Dr. 
Chaney, Mr. Cook, for coming before us and giving us your testimo- 
nies. I'm encouraged by the fact that there seems to be general 
agreement that it makes sense for us to move toward a site-specific 
approach to environmental questions as far as the American family 
farmer is concerned. I think that would be beneficial to the farmer 
and beneficial to the environment and the public in general. I ap- 
preciate your testimony. Thank you very much. 

Our next witness is Mr. Anthony Haynes, and I'm going to ask if 
Mr. Chandler Keys, who is representing the National Cattlemen's 
Association, would also join Mr. Haynes. Mr. Haynes is with the 
National Association of Conservation Districts. If we could have 
both of you give us your testimony. 

Mr. Haynes, we'll let you lead off, if you would, and again 
remind you, if you would, to summarize your testimony. Your com- 
plete written testimony will be made a part of the record. 

STATEMENT OF ANTHONY C. HAYNES, DIRECTOR, GOVERNMENT 
AFFAIRS, NATIONAL ASSOCIATION OF CONSERVATION DIS- 
TRICTS 

Mr. Haynes. Thank you, Mr. Chairman. 
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On behalf of the Nation's nearly 3,000 local conservation dis- 
tricts, we appreciate the opportunity to be here this morning and 
offer our views on H.R. 4360. Although we are not sludge experts 
from a scientific standpoint, as you well know, conservation dis- 
tricts have been the lead local entity in implementing and deliver- 
ing conservation programs at the local level, along with and coop- 
erating with our Federal and State agencies, for over 50 years. We 
have played many important roles in both the 1985 and 1990 farm 
bills in delivering these programs, as well as the Clean Water Act. 
We could sit here for a good while and name the acts and the pro- 
grams, but we won't do that. And for the sake of time, Tm going to 
keep my remarks short so you can get along with your business, 
Mr. Chairman, and at the end of my remarks, TU be glad to 
answer any questions you may have. 

Conservation districts have been concerned for many years about 
this problem that we have of sewage sludge disposal, and we com- 
mend the interest of the committee. Mr. Chairman, particularly, 
we commend your interest in this subject and tackling this prob- 
lem head-on and trying to come up with some sort of workable, 
practical solution in dealing with this matter. Sewage sludge con- 
tains both harmful and beneficial components, but NACD feels 
that with adequate and proper sampling, testing, application, and 
monitoring, we can turn this waste product and this nuisance into 
some sort of valuable resource. 

H.R. 4360 designates USDA as having the responsibility for en- 
suring the safe and effective application of sewage sludge, but, Mr. 
Chairman, we feel that the lead role in regulating sludge applica- 
tion and setting the standards would be best left, and maintained 
by the Environmental Protection Agency — and this is an important 
point to us right here — in cooperation with our State and local gov- 
ernments. We feel that USDA's best role would be in providing the 
technical assistance for specific site-based planning, and we also 
feel that conservation districts could provide a valuable system as a 
local check and balance, as youVe been highlighting to this morn- 
ing for the local input. We feel the conservation districts could pro- 
vide that local check and balance, by approving these application 
plans in much the same way that we do the conservation compli- 
ance plans, as mandated by the farm bills. 

We would also urge that due to funding constraints the Federal 
Government is faced with and that also is shared by local units of 
government, we urge that the conservation districts receive the ap- 
propriate compensation for the compensation measures that are 
put forth in the bill. We support the intent of the bill, Mr. Chair- 
man, on the respects of its financial accountability. As USDA is 
continually constrained with fiscal resources and budget con- 
straints, this bill provides a financial mechanism that the producer 
of the sludge is financially accountable from day 1, where the 
sludge is in its raw form, to the day that we put it on the ground 
and start drawing up plans for it, and we commend you for that 
measure in the bill. Again, we would ask that conservation districts 
receive appropriate compensation when we apply and when we ap- 
prove these conservation plans or these sludge application plans for 
the local fiscal resources that are expended. 
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Mr. Chairman, that concludes our main points, and as I said, for 
the sake of time, TU cut it off right there, and if you have any 
questions, TU be glad to try to answer those, and if I can't, return 
those back to you in writing and to the committee. 

[The prepared statement of Mr. Haynes appears at the conclu- 
sion of the hearing.] 

Mr. Engush. Mr. Keys. 

STATEMENT OF CHANDLER KEYS, DIRECTOR, CONGRESSIONAL 
RELATIONS, NATIONAL CATTLEMEN'S ASSOCIATION 

Mr. Keys. Mr. Chairman, thank you for inviting the National 
Cattlemen's Association to testify today regarding H.R. 4360. While 
the NCA does not have specific policy regarding the safe and effec- 
tive use of municipal sludge, cattlemen do take an active role in 
promoting proper land stewardship. Since cattlemen operate on 
more land than any other segment of agriculture, NCA feels com- 
pelled to take steps necessary to protect land from possible degra- 
dation and promote sound production practices that ensure long- 
term productivity. We strongly believe the goal of land stewardship 
is best achieved through education and research that fuels volun- 
tary actions. 

With that philosophic statement in mind, NCA does have a stake 
in the issue of using municipal sludge as a fertilizer on agricultural 
land. No one disputes the need to find a safe and effective way to 
dispose of municipal sludge. Without an avenue of disposal, sludge 
would quickly overwhelm wastewater systems in our cities and 
towns. The question, then, is how to utilize the product without 
creating problems. Clearly, we cannot simply dump sludge on farm 
and ranch land in a wholesale manner without guidelines and pro- 
tections for the landowner. The farmer or rancher has to be pro- 
tected from environmental risk that could lead to degradation of 
land, water, crops, livestock, and human health. Every step should 
be made to greatly minimize any adverse ramifications. 

We mentioned here the question of liability, and it must be 
taken into account. The real possibility exists that a landowner, 
after complying with all the current stipulations and regulations, 
could apply the sludge and somewhere down the road be faced with 
unknown circumstances and found to be liable for degrading not 
only his, but also neighboring assets. Long-term monitoring of 
sludge application sites may be necessary to protect against this 
possibility. 

NCA would like to point out the tremendous differences between 
animal manure and municipal sludge. Animal manure is produced 
in a controlled environment where a likelihood of contamination of 
outside toxins is extremely remote. Municipal sludge, however, is 
produced in an uncontrolled environment where the risk of con- 
tamination by toxins is a known phenomenon. Records will show 
that nickel, tin, copper, lead, mercury, and other heavy metals are 
regularly found to contaminate sludge. Other chemical substances, 
such as asbestos, PCB's, and dioxins, have also been found. Because 
of this significant difference, NCA would strongly oppose any sug- 
gestions that land application of manure should be treated in the 
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same manner as municipal sludge applications, as outlined in H.R. 
4360. 

NCA strongly supports your efforts to give USDA the leading 
role in carrying out the mandate of your bill. The Soil Conserva- 
tion Service and the Extension Service, along with other agencies 
at USDA, have a long history of voluntary cooperation with farm- 
ers and ranchers. This type of farm-by-farm analysis outlined in 
your bill to ascertain whether or not sludge could be used is the 
type of targeted approach farmers and ranchers prefer. This cer- 
tainly should be a goal of other Government programs rather than 
the broad-based, blanket approaches that some of us in other com- 
mittees would like to approve for ajgriculture. 

This leads me to ad lib here a little bit. Right now EPA is beat- 
ing agriculture over the head for nonpoint source problems in 
runoff, and in doing so, they name animal manure, chemicals, pes- 
ticides, but nowhere, to my knowledge, in any of their reports did 
they mention municipal sludge runoff from agricultural lands. 
That's another point just for the record. 

The debate surrounding application of municipal sludge on agri- 
cultural land needs to continue. The agricultural community must 
insist on sound research, followed by intense education on safe and 
effective ways to use municipal sludge on rural lands. 

With that, that's the end of my statement. 

Thank you. 

[The prepared statement of Mr. Keys appears at the conclusion 
of the hearing.] 

Mr. Engush. Thank you very much, Mr. Keys. I appreciate that. 

Mr. Haynes, what do you think about the site-specific approach 
to application of whether it's sludge, pesticides, or fertilizers or 
whatever it may be? Do you think that makes sense? 

Mr. Haynes. Yes, sir, we do, as long as that is incorporated in 
some sort of plan, whether it be a conservation plan or whether it 
be a sludge application plan, and as long as it is approved at the 
local level, usually by the local conservation districts. As you well 
know, we are very strong on the issue of local input on what we're 
doing with whether it be agricultural programs, pollution control 
programs, because local conditions and local situations are unique, 
and we can't put one blanket approach in Washington on what ag- 
ricultural or sludge programs should be nationwide. We see our 
role being important to that in ensuring that those local conditions 
and situations are not only addressed, but they are met, and I 
guess, that's how I see the site-based — does that answer your ques- 
tion, Mr. Chairman? 

Mr. Engush. Well, partially. I guess what I'm getting at more 
than anything, it would seem that really what we're talking about 
is more of a scientific question if we go site-specific. You've got cer- 
tain kinds of soils, you've got a certain kind of environment out 
there; therefore, you can have different applications of various ma- 
terials without there being any threat to neighboring farms or the 
surrounding community. I would agree with you, going beyond 
that, that indeed we would want the local people involved. 

I guess what we're really looking at here — ^and as I said, using 
the question of sludge, since it's not applied to that many acres 
across the country at this particular point — is, how do we open the 
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door to move into that area? How do we actually build up this kind 
of information on farms throughout this Nation, and now do we 
use that, then, to protect the American family farmer from liabil- 
ity? If in fact, from a scientific standpoint, he can show what he 
has in fact applied, he's got protection. And as Mr. Keys pointed 
out, as it is now, it's just fair game on the farmer. It's open season 
on him. 

And that's really what I would envision that this would move 
toward and hope that it would move toward, and also then bring 
that back in line with the conservation plans we have or any other 
environmental laws that we have that may apply to farmers. There 
needs to be some way we can bring this thing down so that farm- 
er's got it for his farm and he knows he's safe and he's protected, 
and he can go into court and say, "Here's my records on it, here's 
what I've got, and here's what's been laid out that I can apply to 
my farm, and I'm safe," and we get away from a lot of this. Be- 
cause I've got to say, I strongly suspect that the American family 
farmer right now is getting blamed for a lot of stuff that's reallv 
not his doing, and that's something that I think has to be ad- 
dressed. 

I'm hopeful that this is — if you would, a crack in the door. We're 
opening the door slightly, seeing if we can move the Department of 
Agriculture into this arena in a small way, and then hopefully 
using that experience to gradually enlarge this to the point tnat we 
all are tying down to basically scientific information pertaining to 
each farm, much in the same way as we handle our conservation 
programs now. Does that make sense to you? 

Mr. Haynes. Yes, sir. 

Mr. Engush. Mr. Keys, have you any other thoughts with regard 
to the concept or the approach? 

Mr. Keys. I think the concept is great. The site-specific, targeted 
approach is preferable from the cattleman's viewpoint, as long as 
it s on a voluntary basis, and I think a lot of people would sign up 
for that type of program if they thought it would protect them 
down the road from anybody accusing them from some type of ac- 
tivity. They could say, "Well, USDA set up this plan for me, I com- 
plied, I put it in place on a voluntary basis, and they approved it, 
and now you're telling me another agency may come in and say 
I'm liable for some activity that I was already approved for by an- 
other Federal agency." I think that protection would be well-re- 
ceived by farmers and ranchers. 

Mr. Engush. I think you make a good point, and that really 
comes down to the same old adage of you can lead a horse to water, 
but you can't make him drink. This obviously would be made avail- 
able as our conservation programs are made available to farmers. 
If farmers decide they don't want to participate in the farm pro- 
gram, it's their land, they go out and do what they want to, and 
they take the consequences. If they're right, fine; if they're wrong, 
they pay the price. And that's pretty much the case today. I would 
think that that's exactly what we're talking about under these cir- 
cumstances. 

Mr. Keys. I might make one point. Farmers and ranchers need to 
get credit for what they've already done, too, and it needs to be in- 
tegrated into any future program. The problem that we heard with 
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EPA today is that they put a very high standard, and then the gen- 
tleman just mentioned that they may ratchet it down if they go out 
and find different scenarios. Well, that's a top-down approach that 
the American farmer and rancher just doesn't appreciate, because 
it doesn't take into account his local area, what he's been doing on 
a local basis, even all the way down to site-specific, and I think he 
needs to have credit for what he's done in the past. 

Mr. Engush. I would agree, and I would envision that by taking 
a site-specific approach, we would get away from that kind of ap- 
proach to environmental questions. 

Mr. Smith. 

Mr. Smith. No questions. 

Mr. Engush. Thank you both. I appreciate your testimony. I do 
indeed. 

The next two people we have for the panel are Dr. Cecil Lue- 
Hing, who is director of research and development at Metropolitan 
Water Reclamation District of Greater Chicago, and he's testifying 
on behalf of the Association of Metropolitan Sewerage Agencies 
here in Washington; and Mr. Richard D. Kuchenrither, director of 
residuals management at Black and Veatch in Kansas City, and 
he's testifying on behalf of the Water Environment Federation 
here in Alexandria. 

Dr. Lue-Hing, we'll let you lead off, if you would. 

STATEMENT OF CECIL LUE-HING, DIRECTOR, RESEARCH AND 
DEVELOPMENT, METROPOLITAN WATER RECLAMATION DIS- 
TRICT OF GREATER CHICAGO, ON BEHALF OF THE ASSOCIA- 
TION OF METROPOLITAN SEWERAGE AGENCIES 

Mr. LuE-HiNG. Thank you, Mr. Chairman. 

You have already given some idea of who I am, and I'll cut the 
time down by saying the association which I represent serves about 
57 percent of the sewered population in the United States, and we 
do treat a lot of wastewater — 13 billion gallons each day. I'm 
pleased to be here to bring you some of our views on H.R. 4360. 

In terms of sludge management, I would like to first bring to the 
attention of the subcommittee the interagency policy on the benefi- 
cial use of sludge on Federal land. This policy was developed jointly 
between Agriculture, Defense, Energy, and Interior, with the 
USEPA, Food and Drug, and the Tennessee Valley Authority all 
cooperating in this policy. The policy advocates those municipal 
sludge management practices that promote beneficial use of sludge 
while maintaining environmental quality and protecting public 
health. 

I would also like to bring to your attention the pending USEPA, 
part 503, sludge regulation. These we expect to be out in July 1992. 
While we concur with your concern relative to those expressed in 
H.R. 4360, to the importance of ensuring the safe and effective ap- 
plication of sludge to agricultural lands, we disagree that the need 
exists for such legislation in light of these comprehensive regula- 
tions which we expect from the EPA this summer. The EPA has 
done extensive work researching the issues, many of which you 
have mentioned in your bill, and we believe also that these re- 
search eflforts were participated in by the USDA, and these re- 
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search efforts have all been incorporated in the bill which is pend- 
ing this summer. 

The rule also dictates sludge management practices, the EPA 
rule. Unlike H.R. 4360, the USEPA's regulation will govern all ap- 
plication of sludge to land, be it agricultural or nonagricultural, 
and will apply regardless of whether the land application occurs in 
the same State in which the sludge was generated. 

EPA's rules are risk-based, and in the final analysis, they are 
very conservatively structured to protect human health, soil fertili- 
ty, ground water, surface water, animals, and soil biota. The rules 
were based on a very large mass of information which has been col- 
lected over the last two decades, at least, much of the information 
was supplied by other agencies of Government, including the De- 
partment of Agriculture. 

Under the State management program, in addition to the high 
level of protection provided by the USEPA regs, the USEPA has 
recognized that exceptional circumstances may exist that occasion- 
ally warrant stricter controls for implementation on a case-by-case 
or site-specific basis by State or permitting local authorities. This 
coupled with required frequencies at which treatment works must 
monitor — meaning analyze chemically and biologically — ^their 
sludge, specific records that must be kept, and required informa- 
tion that must be reported to the permitting authority to ensure 
compliance, clearly indicates that the ultimate level of environ- 
mental control resides with the States. States may utilize this lati- 
tude to protect more sensitive ecosystems in their jurisdictions, and 
can impose more stringent standards and management practices in 
programs that utilize sludges not ideally suited for application to 
agricultural land. 

Mr. Chairman, there is also a document by EPA which indicates 
that each State currently has some mechanism for controlling 
sludge. This virtually guarantees that public health and the envi- 
ronment will be protected from adverse effects. States have this au- 
thority and they have this capability in spite of the EPA*s 503 regs, 
and tailored, site-specific requirements can be generated at the 
State level. 

Prohibition on application of other States' sludges to agricultural 
land. The current bill would potentially prohibit the application of 
sludges generated in one State to agricultural land in any other 
State, but would not apply to any sludges being applied to agricul- 
tural lands in the State in which the sludge was generated. This 
targeting of out-of-State sludge for additional regulatory control is 
not necessary, because the controls proposed would not improve 
upon the comprehensive umbrella of protection provided by EPA's 
rule. We believe H.R. 4360 may in fact have adverse impacts on 
public health and the environment by promoting a confusing and 
potentially contradictory regulatory framework which may also un- 
necessarily increase the cost of out-of-State land application pro- 
grams. This bill would serve to discourage beneficial use of sludge 
through land application and may promote other less environmen- 
tally protective sludge management practices. 

The USEPA's bill specifically developed regulations to apply to 
all applications of sludge to agricultural lands nationwide and 
made provisions for site-specific consideration. It makes no differ- 
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ence to public health or the environment where the sludge is of 
prescribed quality that are applied to agricultural land are from in- 
State or out-of-State. When one considers that agricultural com- 
modities and surface and ground water readily flow across State 
lines, specifically targeting out-of-State sludge application to agri- 
cultural land is unnecessary and serves no sound public policy or 
regulatory purpose. Furthermore, this approach to sludge manage- 
ment has no basis in environmental or agricultural science. 

We believe there is a need for public education which can be par- 
ticipated in. As scientific research improves our understanding of 
the behavior of sludge-borne contaminants in the food chain and 
the environment and allows us to estimate risks more accurately, it 
is extremely important that this understanding be communicated 
to the general public. Therefore, AMSA urges the subcommittee to 
consider the importance of public education in the future success of 
programs, such as application of sewage sludge to agricultural 
land, which beneficially recycles materials that would otherwise be 
disposed of as waste. 

The USDA is an ideal Federal entity to establish national public 
education programs, because they have already an effective net- 
work in place — namely, through the Agricultural Extension Serv- 
ice. AMSA encourages Congress to make additional resources avail- 
able to USDA for establishing a national public education program 
on the beneficial use of municipal sludge. AMSA believes that the 
Congress should also make additional resources available to sup- 
port similar education programs conducted by the USDA. 

We have some recommendations, a couple of them, Mr. Chair- 
man. We believe that the part 503 regulations would provide exten- 
sive oversight for the management and permitting of municipal 
sludges. The proposed legislation, H.R. 4360, we believe to be dupli- 
cative of this comprehensive regulatory framework and ignores the 
fact that USEPA and USDA have for many years jointly consid- 
ered the impacts of land application of sewage sludge. Promulgat- 
ing a new set of USDA regulations at this time would not contrib- 
ute to public health, safety, or environmental goals, but would 
make it more difficult to meet the national goal of beneficial use of 
sludge. 

For these reasons, we oppose H.R. 4360, and we recommend as 
follows. One, that Congress provide additional funding to the 
USDA and EPA in order to support continuing research in this 
area. This would be a most effective way of ensuring that the Na- 
tion's sewage sludge will be utilized in a manner that is both bene- 
ficial to agriculture and protective of environmental resources. 
Two, that the Congress provide the USEPA and the USDA with ad- 
ditional funding to support the development of public education 
programs to foster better public understanding of the application of 
sewage sludge to agricultural land and to promote greater public 
acceptance of the beneficial use of sewage sludge. 

This brings my oral testimony to a close, Mr. Chairman. 

[The prepared statement of Mr. Lue-Hing appears at the conclu- 
sion of the hearing.] 

Mr. Engush. Mr. Kuchenrither. 
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STATEMENT OF RICHARD D. KUCHENRITHER, DIRECTOR, RE- 
SIDUALS MANAGEMENT. BLACK & VEATCH CONSULTING ENGI- 
NEERS, ON BEHALF OF THE WATER ENVIRONMENT FEDERA- 
TION 

Mr. KucHENRiTHER. Mr. Chairman, I have a written statement 
which I would ask be included in the record, and with your permis- 
sion, Td just like to touch on a few key points. 

Mr. Engush. Without objection, your prepared statement will 
appear in the record. 

Mr. KucHENRiTHER. In addition to being director of residuals 
management for Black & Veatch, I also am a past chairman of the 
residuals management committee for the Water Environment Fed- 
eration, and Tm here today on behalf of the federation. We're a 
nonprofit technical, educational, and professional organization de- 
voteid to providing leadership and guidance in the preservation of 
our Nation's water quality. 

At Black & Veatch, Tve been responsible for planning and help- 
ing to implement sludge man^ement programs for hundreds of 
cities across the United States, including Boston, New York, Phila- 
delphia, Minneapolis-St. Paul, Los Angeles, and Denver. This expe- 
rience, I believe, has provided me with a unique perspective on not 
only the benefits associated with utilization of wastewater sludges, 
but also the problems associated with developing programs aimed 
at deriving those benefits. 

I believe, first of all, it's important for the subcommittee to rec- 
ognize, as Tm sure you do, that agricultural land application has 
been, and continues to be, successfully used by numerous communi- 
ties across the United States. The economic, agronomic, and envi- 
ronmental benefits which farmers have realized through the use of 
sludge in lieu of commercial fertilizers to their lands have been ex- 
tensive. 

The second point that I think is important for you to recognize is 
that the Soil Conservation Service and the agricultural Extension 
agents have played really key roles in helping to develop a lot of 
the successful long-term land application programs in existence 
today. The SCS and Extension agents with whom I've worked en- 
thusiastically endorse the proper use of sludge as a fertilizer, and 
in fact, their endorsements have helped overcome some of the re- 
luctance of many of the farmers that participate in the programs. 

Mr. Chairman, even though the goal of H.R. 4360 is to promote 
safe beneficial use, I believe that it would actually make it more 
difficult for many farmers to derive the benefits from utilization of 
sludge. It would do this, I believe, by unnecessarily incresusing 
public concern and decreasing public acceptance of these programs. 
The most important part of any sludge utilization program is 
agreement by the local community that this practice is beneficial 
and represents no risk. A strong regulatory program is of utmost 
importance to public acceptance. 

To this end, EPA has almost completed the comprehensive risk- 
based sludge management regulations. These will obviously strictly 
govern the use of sludge on agricultural land. I feel also that it is 
important for you to know that while EPA's new regulations are 
being finalized, sludge is not an unregulated commodity. Currently, 
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every State regulates sludge in some fashion, and we acknowledge 
that although specific regulations vary from State to State and are 
not uniform, they have been effective in ensuring the safe and ben- 
eficial use of sludge on agricultural land for many years. 

Another important consideration is that over the past 10 years, 
sludge quality in the United States has improved dramatically. 
This is due, I believe, to our successful industrial pretreatment pro- 
grams that have decreased the amounts of metals and toxic organic 
compounds in our wastewater plant sludges. The dramatic im- 
provement in sludge quality really has been the primary reason for 
increased public acceptance of agricultural land application and 
other beneficial uses of sludge. 

H.R. 4360, I believe, could potentially have a negative impact on 
public acceptance of sludge use by unnecessarily raising concerns 
among the public that they are not adequately protected by exist- 
ing regulations, given the soon-to-be-released comprehensive Feder- 
al regulations and the existing State regulatory framework. There 
are really no valid environmental or public health reasons for im- 
posing further restrictions. While this legislation is intended only 
to impact sludge transported across State lines, it could also have a 
significant impact on those agencies that distribute their sludge 
solely in-State, including the champagne sludge that's produced in 
OklaJioma. 

The distinction between in-State and out-of-State sludge will 
most certainly be lost on the public, as I think it was on members 
of this subcommittee in listening to some of their earlier questions 
today. I believe that this is only going to work to reinforce the mis- 
conception that all sludges are bad. This may also lead to the mis- 
taken impression that sludge which originates in-State is, by defini- 
tion, of a higher quality, when indeed it may not be. 

In conclusion, Mr. Chairman, the beneficial use of sludge as an 
ajgricultural fertilizer and soil conditioner is a vitally important ac- 
tivity from which farmers reap both environmental and economic 
benefits. I believe it will play a key role in the development of low- 
input, sustainable agriculture that indeed may make us more com- 
petitive in the future. We believe that the regulatory regime out- 
lined in H.R. 4360 is unnecessary in light of the current and pend- 
ing regulatory actions whose purpose it is to ensure the environ- 
mental soundness of our agricultural land application of sludge. 

The Water Environment Federation would like to work with this 
subcommittee and the USDA to extend our public education efforts 
through the existing agricultural network, and we believe this will 
contribute to a broader understanding of the benefits for farmers 
associated with the use of wastewater sludge on agricultural land. 

Thank you for allowing me to appear before you today, and Td 
be happy to answer any questions you might have. 

[The prepared statement of Mr. Kuchenrither appears at the con- 
clusion of the hearing.] 

Mr. Engush. There seems to be, though, a real difference as far 
as the perception of in-State and out-of-State, not because of what 
is contained in the sludge as much as it is, I think, the concern 
about what may be in it and what control an individual State may 
have in determining what it contains as opposed to what's con- 
tained in State sludge. 
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Tve got to say in my own State of Oklahoma, for instance, we 
haven't heard a great deal about the sludge that's produced in the 
State of Oklahoma being applied to agricultural land. However, we 
had a company that wanted to come to Oklahoma and wanted to 
apply some sludge from New York Citv. There's an awful lot of 
concern about New York City sludge. There is a great distinction 
made between what is produced in New York City and what is pro- 
duced there, and it hasn't come from just a few folks out there that 
are concerned about it; it's come from the university community as 
well. 

I'm making the point that there may very well be differences in 
what is contained in the way of — in fact, we received a study from 
some of the folks out there in that part of the country dealing with 
arsenic, chromium, copper, lead, mercury, nickel, zinc, and so on, 
as it applies to what is produced locally as opposed to what is con- 
tained in the sludge from New York City. That is the concern and 
alarm that I think people in that area have felt, and it hasn't just 
applied to the people locally. It's also applied within the State. 

For instance, I've got a position that was taken adopted by the 
Oklahoma Grain & Feed Association, and their concern is — ^they're 
increasingly concerned about the issue of New York Citv sludge. 
All the way through, it's New York City sludge specifically identi- 
fied. So it's not just sludge we're talking about here. It's the con- 
cern, I think, that a lot of people have that, as was pointed out 
here, and I'll end it up here with the Oklahoma grain industry will 
be concerned with the perception problem of purchasing food of the 
types of crops as opposed in this case to a New York City sludge. 

So that's what you're dealing with. That's the reality of it, and 
we can argue it square, we can argue it round, but that s the reali- 
ty of where we are. I guess looking at it strictly from a sludge 
standpoint — and I've already addressed, I think, going to the site- 
specific point, which I think makes a good deal of sense, but also 
from a sludge standpoint in meeting with those people who are 
both for and against New York City sludge. Both sides of the fence. 
The one thing that they all seem to be able to generally agree on is 
that if they had some way of determining for certain what is con- 
tained in that material that's going on that land, that gives reas- 
surance to the community. 

So this legislation is addressed in that direction as well, and as I 
said, there is the reality, granted, that it may be very well from 
Chicago, it may be a lot cleaner than sludge coming from Oklaho- 
ma as far as various materials. I don't know, but unless it is in fact 
tested and that kind of assurance can be made and it can be shown 
that in fact that is in keeping with what that State law is — and 
they know good and well that the State of Oklahoma doesn't have 
the resources to go out there and test that stuff. They know they 
don't. So they're simply taking other folks word for it, and that was 
the reason from an agricultural standpoint, from moving this 
toward site-specific approaches to the environment to dealing with 
concern and alarm that a lot of people have whether they're the 
farmer in question or, more likely, the community around that 
area. It's a good way to resolve it, to answer it, to deal with it. 

It seemed to me that this hit a lot of areas, and quite frankly, I 
assumed that you all would be supportive of this kind of approach. 
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because it does, as I say, lay to rest those kinds of questions. This 
particular company, quite frankly, that wanted to dispose of some 
sludge in Oklahoma, this wasn't their first stop. They went to, I be- 
lieve, four other communities in the State and they'd find a farmer 
or two who would agree to put that sludge on their land, and the 
local community came unglued. It got vicious, this wasn't just 
simple disagreement. It got vicious. Threats were being niade 
against people. People who were friends, friendships were being 
split apart. It was a very divisive issue in the community, and we 
had the company that was moving from town to town trying to find 
a community that would sit still for it. 

Now, that's the difference between what is produced in-State and 
what is being produced and shipped halfway across the country. 
You can say, **Well, that's a perception problem and they don't 
have any reason to worry." That may be, but perception is reality 
in this case, and that's what we're dealing with out there, and it 
would seem to me that if in fact you're promoting this idea, that 
there wouldn't be any objection to that. And there are some folks 
making a lot of money off this stuff. As I understand it. New York 
City is paying $500 a ton. That compares with what I understood 
was the next highest, which was Washington, DC, at about $200 to 
$250 a ton. Big money. 

So isn't it worth a little bit of something to, one, be able to 
assure the local people as to what is being used on the land; two, to 
make certain that farmers have some protection and their markets 
are defensible as to what material has been spread on farmland; 
and three, to make certain that we are proceeding in dealing with 
this particular sludge that is being applied to the land in a way 
that would be the most beneficial and have the greatest benefit to 
the farmer? I don't know, that seems to me to be some reasonable 
goals for us to go at. Again, there's nothing in here that offsets 
anything EPA is doing or anything that the State is doing. 

I guess I've got to ask the question: Where's the gripe? What's 
the problem? 

Mr. LuE-HiNG. Mr. Chairman, if I could take a shot at that ques- 
tion, I don't think we are debating with you your concern for qual- 
ity or your concern for perception or the concern of your local com- 
munities. We are not at all debating that. We support your interest 
in wanting to assure your local citizenry that the material they re- 
ceive is of the quality you would like to see delivered to them. 

Mr. English. Meets the State law. That's all. 

Mr. LuE-HiNG. Right. Now, one of the comments you made earli- 
er relative to inspection is part of the issue that we are here to dis- 
cuss with you — the pathway to get to your desire, your goal. For 
example, the presence of a State, Federal, or local inspector while 
the sludge is being placed on the land would tell you nothing about 
arsenic, copper, cadmium, or zinc, as you related earlier. 

Mr. Engush. Excuse me. Could I interrupt you right there? 

Mr. LuE-HiNG. Sure, sir. 

Mr. Engush. You're telling me if a test were run of that sludge 
when it arrived at the location that in fact they couldn't determine 
that those elements were present? 
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Mr. LuE-HiNG. The type of tests that we need to determine ar- 
senic, for example, could not be run while the inspector is standing 
there. 

Mr. Engush. Well, that's not what we're talking about. We're 
talking about a test to be run before that application is made. Now, 
I've been told by those who have expertise that you may be talking 
about a delay of 24 to 48 hours. Most likely it would be less than 24 
h6urs for those tests to be run. Is that correct? 

Mr. LuE-HiNG. Yes, and these tests are run. The difference in 
our interests here — not interests, but difference in our mechanics 
here is these tests are run at the time the sludge is generated. 

Mr. Engush. By whom? 

Mr. LuE-HiNG. By the generator. 

Mr. Engush. See, that's the problem. The guy who's got the 
most to lose if he finds something in there is the guy that's run- 
ning the tests. That doesn't give assurance to the folks out there. 

I hate to say this, but people have been known to lie, cheat, and 
steal in this business, as they have all other businesses. 

Mr. Lue-Hing. I realize that. 

Mr. Engush. And that troubles us. 

Mr. Lue-Hing. However, you are, then, laying a very difficult 
and unsavory burden at the feet of local governments. 

Mr. Engush. I said like it does all businesses. Believe it or not, 
there are even a few politicians that get into that. 

Mr. Lue-Hing. For example, I can speak strongly for Illinois, and 
I can speak strongly that any information you require of any batch 
of sludge we generate, I can mail it to you tomorrow. This is avail- 
able, and generators of sludge are in fact responsible units of local 
or regional government, and information we generate, Mr. Chair- 
man, is public information. It's open to the public, and we don't 
really get into a darkroom, generate some numbers, and toss them 
out. 

I'm asking that you bear with us and understand that we do 
have in place local units of government, very sophisticated mecha- 
nisms, instrumentations, systems, and personnel to do that, and to 
require this to be done on the site when it takes 24 hours more or 
48 hours more — somebody has to pay for that, and it's usually the 
people that you represent, and I'm suggesting that that's not neces- 
sary. There has to be some modicum of trust between governments, 
and I'm saying to you there is no perfect system, even one that you 
may devise, Mr. Chairman, and I'm saying please understand that 
we want to work with you and we want to offer the same protec- 
tion that you desire, but the pathways that we are talking about 
are slightly different. 

Mr. Engush. Mr. Smith. 

Mr. Smith. Thank you, Mr. Chairman. 

Dr. Lue, you're the research director for sewage agencies that 
represent, by your testimony, 57 percent of the sewered population 
in the United States. 

Mr. Lue-Hing. Yes, sir. 

Mr. Smith. And your recommendations are asking the Federal 
Government to produce more money for research and for public 
education, which benefits directly your organization. Since this is a 
very valuable resource, can be, surely you've got to get rid of it, 
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why don't you shoulder the research and public education? It's to 
your direct benefit. Why do you want the Federal Government to 
do it? I mean, the Federal Government is broke. This would be a 
direct benefit to your organization, a direct benefit to all your fa- 
cilities, could be a very valuable resource. And you of all people, 
the research director, why aren't you promoting this program? 

Mr. LuE-HiNG. Mr. Smith, the recommendation in my statement 
I think is well-founded. If I speak solely for my agency in Chicago, 
the last 20 years we've spent on the average almost $2 million a 
year on sludge research alone. Much of this information which we 
have generated in the last 20 or 21 years was made available to the 
USEPA and Department of Agriculture in their deliberation on the 
development of the sludge regulation. As a researcher, I wear one 
hat. As an operator, I wear another hat. But since I'm operator and 
researcher every day, I wear both hats, and the research part of 
me tells me that we can always use additional information. 

Mr. Smffh. Of course. 

Mr. LuE-HiNG. I'm saying that while we believe we have a lot of 
good information, we would suggest that the Federal Government 
support additional work, which you may find more plausible to do 
if it is federally funded or if there is a Federal interest in its fund- 
ing. 

The perception issue is one that we, too, are sensitive to, and if 
all the information you have is generated in Chicago, you may 
have some problems with that. We are suggesting that while we 
spend a lot of money in Chicago, you can assist the program na- 
tionally by putting a couple of cents of your Federal resources in a 
national program for education and additional research. 

Mr. Engush. Doctor, I was just looking, there's an article in one 
of the agricultural publications. Top Producer, in March of this 
year that talked about an individual who uses a lot of sludge on his 
land. While he's a big promotor of sludge and the use of sludge and 
so on and so forth, he keeps very close records of the substances 
that are applied to his land, and particularly he keeps running 
totals on the heavy metal input onto that land. And he points out 
that the city of Los Angeles only samples its sludge once a month, 
and he points out that the city of Yuma only samples their sludge 
once a year. And as a result, he ends up sending samples in to the 
lab of the material that they send him at the cost of $1,200 a pop 
for each test that he runs. 

Now, someone who is obviously a promoter and is using sludge 
recognizes that, from a liability standpoint, he better know what 
he's doing, and he better keep close tabs. Is once a year adequate to 
determine what this material contains that's being placed on farm- 
ers' land? 

Mr. LuE-HiNG. Probably not. 

Mr. Engush. Is once a month adequate? 

Mr. LuE-HiNG. It could very well be. Again, in the system that 
we are discussing, EPA-Federal-State-local relationships, the State, 
in the case of Yuma, Arizona, for example, could determine or 
could say to Yuma, "You should be testing your sludges once a 
quarter or once a month or once a week." The issue is best resolved 
locally. 



Digitized by 



Google 



56 

Mr. Engush. Well, that's my whole point. People seem to be sat- 
isfied when it's resolved locally. The trouble comes when you start 
shipping this stuff halfway across the country. That's when people 
get excited, and that's when they don't have confidence. They don't 
have confidence in what testing the city of New York may have 
done if it's being shipped to Oklahoma. They may have confidence 
in what testing was done on material that's produced in Oklahoma. 
Maybe that's right and maybe it's wrong. I don't know. Maybe 
they're mistaken to do that. 

But the point that we're making here is, in order to provide this 
kind of assurance, if this material is going to be shipped from State 
to State, in which people have little or no understanding or regard 
as to what the laws may be within that State, how much testing is 
done and when it's done? And all we're being told is: "Well, the 
people that are producing it are doing the testing," that does not 
generate confidence. I would suggest to you again that perhaps if 
farmers become more aware, as this farmer has here, they may 
indeed want to see this tested a good deal more than what is 
simply being done by some municipality someplace. 

Mr. KucHENRiTHER. Mr. Chairman, if I might add to that, 
having, for better or for worse, inspected years and years of sludge 
quality data from cities all over the country, typically sludge quali- 
ties are fairly uniform. Now, I'm not saying that's a justification 
for only going to once-a-year sampling. It may be, but just as a 
matter of course, they are particularly uniform. You don't see 
great fluctuations from time to time. 

Mr. English. Fluctuations from what? 

Mr. KucHENRiTHER. In quality of sludge — concentrations of or- 
ganics. 

Mr. Engush. Over what period of time? 

What about material that gets dumped in there on a one-time 
basis? 

Mr. KUCHENRITHER. In the sludge quality data that we see, we 
don't see that that impacts sludge quality very significantly. 

Mr. English. A substantial increase in nickel is not going to 
make much difference? 

Mr. KUCHENRITHER. It depends on how you define substantial. 

Mr. Engush. Well, let's say what New York City has. If you 
double the amount of a particular load that's going into — one load 
from New York City and that's applied on the farm, is that going 
to make any difference? 

Mr. KUCHENRITHER. Well, if you double the amount of copper 
from 200 milligrams per kilogram to 400, the answer would be no. 

Mr. English. What about 8,700 milligrams on nickel? 

Mr. KUCHENRITHER. Say again? 

Mr. English. What about 8,700 milligrams on nickel? 

Mr. KUCHENRITHER. It would depend on the specific use. 

Mr. Engush. Well, you're putting it on the farmland out there. 
We're going to go out there and scatter it on the land in western 
Oklahoma. Is that going to make any difference? 

Mr. KUCHENRITHER. I think certainly high nickel concentrations 
would be of a concern, and it's something that we have to be aware 
of, and I think the point that I would make is that we seem to 
be 
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Mr. Engush. Well, let's back up, though. Let's not go too fast 
over this, because what we're talking about is one particular train 
load that goes to western Oklahoma. You've got twice the amount 
of nickel it's supposed to have, it gets dumped on lands being used 
by dairy cows. Is that going to make any difference? 

Mr. KuCHENRiTHER. Congressman, specifically for that case with 
nickel and dairy cows, I can't answer that. Dr. Chaney is here, and 
perhaps he could. 

Mr. Engush. Dr. Chaney, is doubling the amount of nickel a 
threat on dairy cows? 

Mr. Chaney. Your principle is good. That example doesn't wash. 
The cattle are safe from all the wheat that can grow. But the prin- 
ciple 

Mr. Engush. What about water with dairy cows? 

Mr. Chaney. Water for dairy cows is regulated at the State level, 
and there are standards to protect livestock. 

Mr. Engush. I'm sure you're familiar with the article that was 
in the Farm Journal last month about the dairy farmer up in the 
State of Washington and the problems that he was having with 
regard to his dairy cows and the examination that — and I'm sorry, 
I didn't really want to get into this this much — ^what has happened 
to his dairy herd, the impact it's had on his dairy herd, and are 
you disagreeing that that's the cause of this particular problem? 

Mr. Chaney. The Federal Government has not evaluated the 
case enough and provided data specifically about that case. I know 
that individuals in the Environmental Protection Agency are seek- 
ing the facts. As far as we have been able to find out, there's no 
scientific basis for the claims in that article whatsoever. We know 
a lot about sludge, and the facts don't add up particularly with 
regard to ground water and the fact that he didn't use the sludge 
himself, his neighbor did. 

Mr. Engush. And it got into the water supply, supposedly. The 
nickel did. 

Mr. Chaney. The State hydrology or the State departments have 
shown that the ground water flowed in the other direction, away 
from his farm, not toward his farm. And regarding the particulars, 
several of the concentrations that were at least published in that 
article are specious. 

Mr. Engush. Are what? 

Mr. Chaney. Specious. Very questionable. Very, very question- 
able. Levels like that wouldn't occur below a nickel mine, let alone 
below a field treated with sewage sludge. There are scientific limi- 
tations, and that says to me that either the sampling was wrong or 
something like that. 

Mr. Engush. Well, something's impacting those dairy cows out 
there. Wouldn't you agree? 

Mr. Chaney. But saying that it came from the neighbor's use of 
sludge is a different question than that he might be having a prob- 
lem. That's one of the difficulties about sludge. That is, people say, 
"Gee, it must be sludge," because sludge has a bad name, whereas 
in fact, there may be no connection whatsoever. 

Mr. Engush. Is USDA involved in investigating this case? 

Mr. Chaney. This particular case, to the best of my knowledge, 
USDA has not been directly involved. This has only been brought 
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to our attention through this newspaper, and I do not have the 
facts at hand. 

Mr. Engush. So in those cases, they don't call upon you or the 
Department of Agriculture to investigate? 

Mr. Chaney. This is why Fm particularly curious about these 
cases. Cases all across the country where there have been reported 
problems that have been through the Extension Service, through 
the State testing laboratories, and they — ^to say it politely, nearly 
every significant sludge question comes up to Beltsville sooner or 
later. I had never heard of this, and it's partially because they 
haven't gone through the farm network and verified these data. 

Mr. Engush. Well, maybe we ought to hook into some way that 
goes directly to you all any time we have a case like that reported 
to the State. 

Mr. Chaney. It usually goes through the State starting at the 
Extension Service or the State veterinarian program and so on. I 
will agree that nearly every case where there s a real problem with 
the herd or fields does come through the agricultural system, and 
if it's shown to be significant in that regard, it will either be dealt 
with there or questions raised and brought up further in the chain. 

Mr. Engush. Very good. 

Mr. KucHENRiTHER. Mr. Chairman, also in addition to that spe- 
cific case, in the same letter that Dr. Chaney was referring to, they 
also state that there are several other farms that share the same 
well with a common water supply, and they've experienced none of 
the same problems. 

Mr. Engush. Like I said, there's a good way to take care of that. 
If we knew exactly what went on the land, then we'd know how 
much nickel was in that load, wouldn't we? [Laughter.] 

Mr. KucHENRiTHER. Could I get back to the nickel in the load 
question that we left just a second ago? That is, your concern about 
the adequacy of the testing. First of all, I don't think there's 
anyone — the federation that I represent has environmentalists, it 
has folks who spread sludge on the ground for a living, it has oper- 
ators and owners of wastewater treatment agencies, so it's a broad 
spectrum, and I don't think that there's a person in our federation 
that wouldn't be concerned about what is the quality of the sludge 
that's going to be applied on their neighbor's ground. I know cer- 
tainly I would be, and I deal with the material all the time. I think 
there are lots of ways to overcome this problem of independent 
testing and also helping to pay for these programs. As you say, 
there's a lot of money involved in this, and proper monitoring and 
anal3rtical testing is a very minute fraction of that $500 to $1,000 a 
dry ton figure you quoted. 

Mr. Engush. Well, that's exactly my point. It isn't going to cost 
that much, you're going to put these people at rest, we're going to 
go site-specific. It makes a lot of sense to head down this road. 

Mr. KUCHENRITHER. Yes, sir. I agree wholeheartedly, and I think 
that most of us would concur with that, that that is one way to 
fund these types of activities. 

Mr. Engush. I would hope that you all would take another look 
at this particular approach, particularly if you're talking about 
moving this interstate. Any way you want to look at it, I think 
you're going to find that you have a much higher degree of accept- 
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ance from the local communities in this approach as opposed to 
simply the EPA's deal saying, "Well, one of these days we 11 moni- 
tor them, and we'll let the folks produce it and do the" — see what I 
mean? 

Mr. KucHENRFTHER. As we said in the statement, an important 
function of public acceptance is an absolutely sound regulatory pro- 
gram. There is no doubt about it. I've been to public hearings. I 
participate in public hearings. I understand exactly what you're 
talking about, and as engineers, we rely on this regulatory frame- 
work. 

The thing that concerns us in the federation is this loss of dis- 
tinction between foreign and nonforeign sludge or imported and 
local sludge. There are several dozen active, operating land applica- 
tion programs in Oklahoma, and what we've found in the past is 
that when concerns boil up about sludge and sludge quality, you 
lose all distinction between foreign and domestic sludge or in-State 
or out-of-State sludges. We've seen this happen in the past. And so 
this is why we need to be very careful as you proceed with this leg- 
islation to make sure that we don't mess up a lot of well-run, very 
beneficial programs that benefit a lot of farmers in this country. 

Mr. English. Well, perhaps we should just include everybody, in- 
State and out-of-State both. 

Mr. Chaney. Clearly that would be the intent of the part 503 
process, and I agree with your concern, but the frequency of testing 
and the degree of independent sampling and testing that is pro- 
posed at this time may not satisfy the goal that you see as appro- 
priate that the Government do, and I think you have every reason 
to check into and verify what is planned. 

I wanted to make one other comment 

Mr. English. Of course, also, I've got my other motive here, and 
I want to continue to lay that out on the table. We're moving 
toward — and quite frankly, I'm very candid about this, it's part of 
the way we will move into a site-specific approach to all of these 
issues, which I think makes an awful lot of sense. So that, if you 
want to lodk at it, well, it may not be fair for us to pay for the 
testing and pay for moving agriculture site-specific, well, you've got 
that complaint and you can make it, but this is the way that — 
under today's budgets and today's world, quite frankly, this is the 
wav it's going to have to be done. 

And this does a couple or three things. I think it does provide 
benefits to those who want to see sludge used and have confidence 
in sludge, because it does provide that kind of assurance, and I 
think it reassures the public, and I think you need that very badly. 
And at the same time, I think it's certainly going to be achieving a 
worthy goal, and the other part of it is, I think it's going to mean 
that you'll be able to use these materials where they will have the 
most positive benefit, matching up more of the type of soils with 
the kind of sludge. I don't know, it just seems to me like there's an 
awful lot of benefit all the way around. 

I can understand EPA's reluctance to get into it, because quite 
frankly, in the bureaucracy we get in a little of these turf battles, 
and people don't want you getting over in their turf. I can appreci- 
ate that, but in this case, I think we have agricultural concerns, 
and I think in this case, agriculture is performing a service, and I 
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think agriculture deserves a little bit of reassurance and, if you 
want to, deserves to be humored just a little on this issue, just to 
kind of make us feel good, if you would, so that we're not feeling 
like we're being taken advantage of and that we're not simply be- 
coming the dump for the rest of the country. I think there's a little 
of that psychology, too, that works into it. I hope you all kind of 
think about that a little bit. 

Has anybody else got an3rthing they care to say? 

Mr. KucHENRiTHER. One last point. 

Mr. Engush. Sure. 

Mr. KuCHENRiTHER. It's been my experience that farmers are 
very shrewd and intelligent people, because I know I've dealt with 
a lot of them over the years in my business in sludge, and I would 
really encourage both you and your staff to talk to some of the 
farmers who utilize sludge presently 

Mr. Engush. Well, let me tell you something. The objections 
have not been coming from the farmers that are using sluc^e. The 
objections have been coming from those that are not using sludge 
and particularly people living in the communities around that 
area. That's where the fuss has kicked up. So, generally those are 
the people that I think have to be reassured. I understand the 
farmer is the one usually getting the economic benefit. He's receiv- 
ing the money for it, and any benefit he sees on his farm, he's get- 
ting that. But it's those folks over here that aren't getting paid 
an3rthing and they don't see any benefit from it, and all they know 
is, "I don't know what this stuff is that's getting shipped in here. 
It's waste, and it's getting dumped on this land, and I don't want 
my kids glowing in the dark." That's basically what it comes down 
to. 

Mr. KuCHENRiTHER. Yes, sir. Therein lies our educational chal- 
lenge right there. 

Mr. English. Yes. Well, as I said, I guess you could look at this 
as part of our educational effort here if we test these loads as they 
come in. [Laughter.] 

Mr. Chaney. Let me say that, as it happens, each of the three of 
us serve on a technical advisory committee in New York City and 
essentially advise exactly what you're suggesting to them before 
they let out the request for proposal for the contractor that caused 
all this difficulty. It's the old ''lead a horse to water" and all that. 
You couldn't make New York City take upon itself the responsibil- 
ity of going to Oklahoma and setting up a program that would sat- 
isfy the public need. Instead, they had their contractor do it with a 
simple contract system, and it cost everybody a lot of wasted time 
and grief. 

Mr. Engush. I think that's a good point, an excellent point. I 
think that's true, because the fact is, in Oklahoma we don't hear a 
lot of — nobody's kicking up a fuss about the sludge that's produced 
in Oklahoma being deposited on the land. We don't hear anjrthing 
about it. 

Well, again, I thank you very much. We appreciate the testimony 
and we appreciate the words, and thanks for coming today. 

Let me say before I recess that we have had some of our invited 
witnesses that were unable to appear today but have indicated a 
desire to submit a written statement for the record. So without ob- 



Digitized by 



Google 



61 

jection, we'll leave the record open for 10 days for that testimony, 
and we may have some additional questions for you. I don't antici- 
pate any right now, but if we do, we'd appreciate a timely response 
to those. 

With that, again, thanks, and we'll recess, subject to the call of 
the Chair. 

[Whereupon, at 12:40 p.m., the subcommittee was adjourned, to 
reconvene, subject to the call of the Chair.] 

pVIaterial submitted for inclusion in the record follows:] 
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Galen S. Bridge 

Associate Chief, Soil Conservation Service 

United States Department of Agricultiire 



before the 

Subcommittee on Conservation Credit & Rural Development 

Committee on Agriculture 

United States House of Representatives 

Concerning H.R. 4360 

To Carry Out a Program to Help Ensure the 

Safe and Effective Use of Sludge 

April 2, 1992 

Washington, D.C, 



MR CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE 
I am pleased to have the opportunity to testify before you today to discuss H.R. 
4360, a bill to amend the SoU Conservation and Domestic Allotment Act to 
require the Secretary of Agriculture to carry out a program to help ensure the 
safe and effective use of municipal sewage sludge to improve soU fertility; and 
for other purposes. 

With me today is Dr. Rufus Chaney, a Research Agronomist with the 
Agricultural Research Service. For 21 years. Dr. Chaney has been involved in 
evaluating the risk to soil fertility or food chain safety when using sludge on 
cropland and is considered one of the world's foremost authorities in this area. 
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First, Mr. Chairman, let me state our perception that the sponsors of the bill 
and the United States Department of Agricultiire (USD A) share some common 
ideas about mimidpal sewage sludge: 

• First, under proper policies and guidelines, sludge can be recycled safely as 
an organic nutrient. 

• Second, the application of sludge fits within the "one plan" Total Resource 
Management Planning concept that USDA advocates. 

• Third, the beneficial uses of sludge can establish a win-win situation — 
sludge is viewed as a resource — not waste; rural areas get a financial 
resource; alternative agricultural options are enhanced; certain soils can be 
restored or made more productive; and the environment is protected. 

• Fourth, the research capabilities, technical abilities and the delivery system 
of the Department of Agriculture have a lot to offer the country and 
individual farmers as our society makes better use of municipal sewage 
sludge as a resource.. 

Under H.R. 4360, three USDA agencies would be given responsibility for 
making sure that sludge is applied safely and effectively — the Agricultural 
Research Service (ARS) , the Animal Plant and Health Inspection Service 
(APHIS), and the Soil Conservation Service (SCS). 

H.R. 4360 specifies that sludge must be tested and declared safe before land 
application occurs. ARS is to set National guidelines as to what constitutes 
safe sludge, and APHIS is designated as the testing agency. SCS is responsible 
for providing technical assistance to ensure safe application of sludge on 
agricultural lands. 
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The bill also establishes penalties for unsafe sludge application and provides a 
system of user fees to pay for carrying out its provisions. 

We share many of the same goals concerning sludge use. However, USDA has 
provided extensive comments on EPA's proposed sludge regulation. We 
anticipate that the final rule will reflect our comments, and therefore, we 
oppose H.R. 4360 at this time. 

We would urge the Subconunittee to defer further consideration of this bill at 
least until it has had the opportimity to fully analyze the final rule once it is 
published later this year. It is our hope that both the Department and the 
Subcomnuttee will be satisfied with EPA's final rule. Were H.R. 4360 to be 
enacted, it would essentially require USDA to begin a regulatory process that 
EPA has been working on for more than a decade. Thio could cause confusion 
and could actually be detrimental to our goals for the beneficial use of sludge. 

H.R. 4360 primarily pertains to sludge moving across State lines. While this 
will ensure that all States have an equal level of protection, it would also 
establish a dual system in many States. We feel it is best to have just one 
National standard, regardless of whether the sludge is of local origin or from 
another State. If properly implemented, a single National approach, such as 
provided by EPA's rulemaking, will be more efficient, more understandable, 
and provide satisfactory protection for human health and the environment. 

Since the 1970s USDA has been a full and active partner with EPA and other 
Federal agencies as sludge policy has evolved. If the current rule under 
consideration meets our expectations, we will not need any new statutory 
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authority to continue to play a necessary and valued role in that process, and to 
continue our work with the agricultural community on the beneficial use of 
sewage sludge. 

Only last year, USDA expertise was sought and used by other Federal agencies 
in the development of a new government-wide policy on the beneficial use of 
municipal sewage sludge on Federal land. We want to assiu-e the committee 
that we expect to stay actively involved with EPA on relevant parts of its final 
rulemaking on sludge. 

■ Although the bill is drafted as an amendment to the Soil Conservation and 
Domestic Allotment Act, it would conflict with the Clean Water Act. Under the 
Clean Water Act, EPA is responsible for promulgating sludge regulations, 
issuing permits and enforcement as necessary. The corresponding provisions 
in HR 4360 would unnecessarily duplicate that structure. 

While the Administration does not yet have an opinion on amendments to the 
Clean Water Act, I can assure the Subcommittee that USDA would hope to be 
fully involved in any interagency discussions that might deal with the topic of 
agricultural application of municipal sewage sludge. 

One area of agreement, Mr. Chairman, is that there is a need for increased 
research into the uses and applications of sludge, and we certainly support 
efforts in this regard. 
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Since the late 1960's, SCS, working through local soil and water conservation 
districts, has provided valuable guidance on the use of livestock manure, 
municipal sludge and wastewater for beneficial purposes. These organic 
materials have been successfully managed by agricultural producers and 
municipal generators through guidance provided in conservation plans. 

As the subcommittee works through its deliberations on H.R. 4360, we 
encourage you to consider a key point: regardless of the program to be 
implemented, regardless of how many rules and regulations are promulgated, 
nothing happens until the action is applied at the field level. A delivery system 
which can implement programs at the local level is absolutely vital. 

As you know, agricultural producers must ciurently comply with an increasing 
number of environmental requirements, and the possibility exists that more 
will come. USDA is very concerned that agencies unrelated to the Department 
will start requiring farmers to meet various goals. Some of these requirements 
may actually conflict with other statutory mandates. The Department believes 
that one comprehensive resource management plan for farmers, that would 
meet all pertinent environmental requirements, is vital to American 
agriculture. In that respect, USDA will strive to be involved in programs that 
affect farmers. 

That concludes my prepared remarks. I appreciate the opportunity to 
testify before you today, and I will be happy to respond to any questions 
you may have. 
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April 2, 1992 

Good norning Mr. Chairman. My nana is Michaal Cook; I am 
Director of tha U.S. Environmantal Protaction Agancy's (EPA's) 
Offica of Wastawatar Enforcemant and Complianca. My offica is 
responsibla for diracting and ovarsaaing tha implementation of the 
National Pollutant Discharge Elimination System (NPDES) Program, 
the National Pratreatment Program, and tha National Sewage Sludge 
Permitting Program. I appreciate the opportunity to address the 
Sxibcommittee on H.R. 4360, the "Soil Conservation and Domestic 
Allotment Act Amendments of 1992." 

We at EPA are extremely interested in helping to ensure that 
sewage sludge may be safely and beneficially used on land. While 
we understand and appreciate your concerns on this subject as 
reflected in the legislative language of H.R. 4360, we believe that 
some elements of the bill are duplicative of several existing 
statutory and regulatory requirements. We also fear that the bill 
could, by adding a substantial number of new requirements to the 
existing framework, actually result in discouraging the beneficial 
use of sewage sludge. We further believe that the existing Clean 
Water Act and its implementing structure provides the means 
necessary for protecting human health and the environment and 
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satisfactorily addresses your concerns about the safe use of sludge 
in States where it was not generated. 

I would like to provide a context for the Agency's position by 
summarizing several key areas: what we currently know about sewage 
sludge, the history of support of a policy of beneficial use of 
sewage sludge by EPA and its sister Agencies, and our regulatory 
programs for addressing municipal sewage sludge. 
WHAT WE KNOW ABOUT SEWAGE SLUDGE 

Sewage sludge is the byproduct of the treatment of wastewater 
at sewage treatment facilities. It consists of solids that are 
generated during the treatment of domestic wastewater. Sewage 
sludge contains organic matter and nutrients, such as nitrogen, 
phosphorus, calcium, sulfur, and magnesium. Before treatment to 
kill or remove them, sewage sludge also contains a variety of 
pathogenic organisms, such as bacteria, viruses, and protozoa. 
Sewage sludge may also contain chemical contaminants from household 
products, and industrial wastewater discharged to the sewer. 
Proper monitoring, pretreatment, and source control programs can 
help ensure that sludge quality is acceptable to allow it to be 
safely recycled as an organic fertilizer and soil amendment. 

Roughly 15,600 publicly owned treatment works (POTWs) in the 
United States generate 7.7 million dry metric tons of sludge 
annually. This is approximately 64 pounds per person e^ch year — an 
amount that should clearly cause some sober reflection about where 
it goes and what effect it may have on human health and the 
environment. We believe that sludge management choices essentially 
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boll down to two: (1) disposal In a landfill or via an incinerator 
(with ultimate disposal of ash in a landfill) or (2) beneficial use 
on land as an organic fertilizer and soil amendment. 
BENEFICIAL USE OF SEWAGE SLUDGE 

We at EPA believe strongly In a policy of "beneficial use*' for 
sewage sludge. Processed sewage sludge is a natural fertilizer and 
Is valuable for the organic nutrients it contains as well as its 
ability to physically stabilize disturbed soils. Sewage sludge is 
utilized throughout the United States in virtually every type of 
usage that requires a fertilizer or soil stabilizer: it is spread 
on agricultural land used to grow food or feed crops, it Is used to 
Increase forest productivity, and it is used to stabilize and 
revegetate construction sites and highway embankments, and to 
reclaim strip-mined areas and other disturbed lands. According to 
our most recent siirvey of a representative sampling of sewage 
treatment plants across the country, about half of the sewage 
sludge produced in the U.S. is currently being reused in one form 
or another — as a digested, dried, composted, or chemically 
stabilized soil additive. 

It has been common practice for decades to use sludge in 
States other than where It is generated. Houston, Texas has been 
sending heat-dried sludge to Florida for use on citrus groves for 
more than 30 years. All sludge from the District of Columbia's 
Blue Plains wastewater treatment facility (1600 dry tons per day) 
has been beneficially used (as dewatered and composted sludge) in 
Virginia and Maryland since the mid-1970 's with great benefit to 
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farmers. A recent successful project involved the shipment of 400 
tons per day of dewatered sludge from the City of Los Angeles to 
Yuma, Arizona. This operation has helped transform the desert into 
a highly effective agricultural operation since 1988. I have 
brought along a description of this very effective and carefully 
controlled operation. 

The beneficial use of sewage sludge goes beyond large scale 
application to agricultural land. Sewage sludge is also a 
commercially-valuable product; sludge products are sold to the 
public for garden, nursery, household, and lawn uses, and such 
sales are on the increase. Many cities are making their sludges 
into valuable products that are shipped all over the country. In 
California, for example, Kellogg Supply Company has, for over fifty 
years, been marketing products derived from Los Angeles County 
composted sludge throughout the western U.S. You may be familiar 
with bagged, heat-dried sludge products, like ''Milorganite" from 
Milwaukee that have been sold throughout the U.S. for decades. 
Boston heat dries and sells a portion of its sludge to fertilizer 
manufacturers. Philadelphia, San Francisco/Oakland and Montgomery 
County, Maryland have sold a portion of their composted sludge in 
neighboring States. Closer to home, the grounds at Mount Vernon 
and the National Mall have benefitted from the use of composted 
sewage sludge products. 

Over the years, the Department of Agriculture Has performed 
excellent research regarding agricultural application of sludge. 
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and its on-the-ground presence makes a real contribution to federal 
efforts to increase the beneficial use of sludge. 

There is another reason why beneficial use makes sense. 
Sludge, unlike many of the byproducts of our lives, can not be 
prevented. It will not go away. If sludge is not beneficially 
used, it must be disposed of through other means. Throughout the 
country our capacity to dispose of solid wastes is decreasing; the 
disposal methods available such as landf illing and incineration are 
increasingly unpopular and present potential pollution problems. 
(The ocean dumping of sewage sludge has been banned altogether.) 
Sewage sludge beneficial use is a perfect illustration of a 
situation in which recycling is more cost-effective and beneficial 
than disposal. 

For years, EPA has formally endorsed the beneficial use of 
sludge on the land— in fact, EPA's support of beneficial sludge 
utilization has increased as we have improved our knowledge about 
sludge quality and its agricultural and environmental impacts. EPA 
is not alone in this regard; we have a history of coordinating with 
other agencies in support of the beneficial use of sewage sludge. 

In 1981, the USDA, EPA, and FDA carefully analyzed available 
health and safety information on sludge use and disposal practices. 
These agencies issued a joint statement of policy and guidance on 
the use of sewage sludge in the production of fruits and 
vegetables. Together, we concluded that '*the use of high quality 
sludges, coupled with proper management procedures, would safeguard 
the consumer from contaminated crops" and "minimize any potential 
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adverse effect on the environment**; and that, with use of the 
jointly-issued guidance, **the safety and wholesomeness of the fruit 
and vegetable crops grown on sludge-amended soils will be assured.** 

In 1982, EPA created an Intra-Agency Sludge Task Force to 
conduct a multi-media examination of sewage sludge management and 
develop a cohesive Agency policy. The Task Force recommended an 
integrated, comprehensive regulatory structure for sewage sludge 
management that would balance beneficial use with the protection of 
human health and the environment. The Task Force effort concluded 
with a policy supporting beneficial use of sewage sludge published 
in the Federal Register on June 12, 1984. 

In 1983, over 200 health and environmental experts from the 
U.S., Canada, and Europe published a consensus document recognizing 
that **with proper management and safety allowances based on 
research data, land application is a safe, beneficial and 
acceptable alternative for treatment of municipal wastewater and 
sludges.** 

Most recently, in 1990 the Office of Management and Budget 
convened an Interagency Task Force (made up of EPA, FDA, TVA, and 
other agencies from the Departments of Agriculture, Defense, 
Energy, and Interior) to develop a consistent government-wide 
policy and to consider technical and scientific issues regarding 
the beneficial use of sewage sludge on the land. The Interagency 
Policy issued July 18, 1991, affirmed the existing Federal policy 
to advocate management practices for sewage sludge that provide for 
beneficial use of sewage sludge while maintaining environmental 
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cpiality and protecting public health. Allow me to read a few short 

excerpts from that document: 

''It is the policy of the Federal government that Federal 
land management agencies will consider beneficial use of 
municipal sewage sludge for fertilizer, soil conditioner, 
or other uses, when such uses enhance resources on the 
Federal lands, and are cost-effective, as determined by 
the appropriate Federal land management agency. . .This 
statement of policy reaffirms and supplements existing 
Federal policy with regard to sewage sludge. . .The weight 
of scientific evidence supports the presumption that 
beneficial use of sludge that is permitted by EPA or the 
States and is of such quality to ensure compliance with 
the permit does not present a significant risk to the 
environment when appropriately applied to land.** 

We know more than ever about sludge quality — and the news is 
good. In the summer of 1988 (June 3, 1988), we initiated the 
National Sewage Sludge Survey, or NSSS, in order to round out the 
data provided by the earlier 40-City Study and to provide a 
comprehensive data base regarding sludge quality and management 
nationwide. The NSSS surveyed the sludge use and disposal 
practices at approximately 479 POTWs and sampled and analyzed the 
sewage sludge at 180 of them. The survey provided a critical 
** snapshot** of sludge quality across the United States and gave us 
our first truly reliable assessment of current sludge quality and 
management . 

The NSSS revealed that, in fact, sludge quality may well be 
better than we had expected. The survey provided a sound 
scientific basis for our policy of beneficial use, and demonstrated 
that it was in fact possible to reconcile benefidial use and 
environmental protection. 
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EPA'S REGULATORY PROGRAMS FOR ADDRESSING MUNICIPAL 
SEWAGE SLUDGE 

We believe that the high quality of sludge that we are finding 
is attributable, in no small part, to the success of the National 
Pretreatment Program. One of the goals of this program is to keep 
industrial wastewater discharged into publicly owned treatment 
systems from adversely affecting sludge quality and impeding the 
beneficial use of sludge. With increasingly aggressive 
implementation of the National Pretreatment Program, we fully 
expect that sludge quality will continue to improve still further. 

We recognize, as does Congress, that the beneficial use of 
sewage sludge requires some controls. Sewage sludge may contain 
toxic metals or organic pollutants that originate in the wastewater 
discharged to the treatment works by households, industrial, and 
commercial users. Inadequately or improperly treated sewage sludge 
may also contain pathogenic, disease-causing organisms. 

In section 405(d) of the Clean Water Act, Congress directs EPA 
to regulate the use and disposal of sewage sludge on a 
comprehensive basis to address these concerns. The Act requires us 
to evaluate the potential impacts of sludge use and disposal 
methods and to identify pollutant concentrations that interfere 
with those methods. In response, EPA adopted criteria in 1979 for 
the management of sewage sludge that is used or disposed of on the 
land. The criteria, published at 40 CFR Part 257, represented the 
first step in our effort to protect surface waters, ground water, 
and food and feed crops grown on sludge-amended lands. 
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The 1987 Water Quality Act defined our mandate still further. 
It recniired EPA to promulgate regulations that: (1) identify toxic 
pollutants that **on the basis of available information on their 
toxicity, persistence, concentration, mobility, or potential for 
exposure, may adversely affect public health and the environment,** 
and that (2) establish management practices and numeric limits 
** adequate to protect public health and the environment from any 
reasonably anticipated adverse effects** of those pollutants. 

The long-awaited technical standards for use and disposal were 
proposed in February 1989 for public comment and will be 
promulgated in final form this Summer. They will apply to the 
beneficial use, surface disposal, and incineration of sewage 
sludge. (We estimate that 2729 POTWs and about 2 million tons are 
covered under land application) . 

The standards will be codified at 40 CFR Part 503, and will 
provide a consistent set of national standards that combine good 
science and implementable policy. The Part 503 standards will 
establish risk-based pollutant limits to protect sensitive human 
and environmental pathways. They are also expected to contain 
requirements to control pathogens and vector-attracting properties 
of the sludge. 

The Part 503 standards are also expected to require management 
practices to guard against improper sludge application or site 
management, and in certain circvunstances they pravide further 
protection through site restrictions and labelling and information 
requirements. It should be noted, however, that we are considering 
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an approach that would impose less burdensome requirements on final 
use of certain high quality processed sludges. Finally, we expect 
the Part 503 rule would contain notification, monitoring, record 
keeping, and reporting requirements to ensure that affected 
parties — treatment works, sludge handlers and distributors, land 
appliers, and site owners — are aware of and in compliance with the 
Part 503 standards. It is important to recognize that the Part 503 
standards are expected to be largely »»self -implementing." By that, 
I mean the final standards would automatically apply to those 
parties covered by them and would- be independently enforceable — 
whether or not a permit has been issued to the facility. 

We have invested years and a great deal of money in developing 
a defensible scientific and regulatory basis for the Part 503 
standards. EPA, working with technical experts outside the Agency 
— including USDA — screened over 200 pollutants to arrive at a list 
of pollutants for final regulation. In order to derive pollutant 
numeric limits that would safeguard public health and the 
environment from any reasonably anticipated adverse effects, we 
developed exposure assessment models to characterize the possible 
pathways over which pollutants in sewage sludge might reach humans, 
plants, or animals. Using maximum exposure assumptions in these 
models, as well as existing EPA criteria and. standards for 
pollutants in other environmental programs and media, we developed 
and are now finalizing numeric limits. These numeric limits are 
expected to be tailored to the risks involved for each use and 
disposal practice. We believe the limits will be fully protective 
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of public health and the environment and that they will continue to 
foster the use of sludge as an economic resource. 

We actively solicited public comment and scientific review of 
our standards. We proposed the standards on February 6, 1989; by 
the close of the comment period six months later, we received (and 
have since been addressing) some 6000 pages of comments from 660 
commenters. We realize that there were some significant problems 
with the proposed rule. We have worked hard with USDA and others 
to make necessary improvements. The rule has undergone extensive 
peer review, another round of proposal and comment (November 9, 
1990, NSSS announcement), and a continued infusion of new 
scientific information as we^l as a more accurate characterization, 
through the National Sewage Sludge Survey, of sludge quality and 
management practices nationwide. All of this has required close 
coordination with USDA, other government agencies, and affected 
parties. In fact, USDA has been part of a peer review panel 
involved in studying and revising EPA*s risk assessment for land 
application of sewage sludge. 

The 1987 amendments to the Clean Water Act also significantly 
strengthen EPA*s ability to effectively implement the forthcoming 
technical standards as well as to take interim measures to protect 
public health and the environment from improper sludge use or 
disposal. This is to be accomplished by adding sewage sludge 
standards and requirements into National Pollutant Discharge 
Elimination System (NPDES) permits issued to publicly-owned 
treatment works (POTWs) and other treatment works treating domestic 
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sewage, unless the standards are included in permits issued under 
other Federal programs or State programs approved by EPA. The Act 
also gives us the authority to issue permits to facilities not 
already addressed under the NPDES program. In addition, the Clean 
Water Act provides that the standards will be enforceable against 
any user or disposer of sewage sludge covered by the standards, not 
just the treatment works. Furthermore, the 1987 amendments made 
violations of the standards punishable by administrative, criminal, 
and civil penalties. 

Since the 1987 amendments, Ve have established an interim 
program to include conditions in permits issued to POTWs. These 
conditions include sludge quality monitoring and requirements to 
comply with existing Federal (40 CFR Part 257) and State 
regulations governing the use and disposal of sewage sludge, 
including land application. This interim program relies 
extensively on existing State programs and will be in effect prior 
to the promulgation of the Part 503 standards. The focus of the 
interim program is on POTWs, but there is also the flexibility to 
take other appropriate measures where necessary to protect public 
health and the environment (e.g., recpiirements for private firms 
applying processed municipal sludge to land) . 

This flexibility to address parties other than POTWs involved 
in land application and to deal with interstate movement of sludge 

i 

gives EPA discretion to take different, and equally reasonable, 
approaches when beneficial use of sludge is at issue. In some 
cases, an EPA Region may decide that no action is needed because 
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there is no evidence to suggest that adverse environmental impacts 
will occur or that existing State requirements are adequate to 
address any potential problems. In other cases, an EPA Region may 
decide that even though adverse impacts are not anticipated, 
issuing a permit to the applier will reassure concerned parties 
that problems will not occur at the application site. States, of 
course, remain free to impose whatever requirements they deem 
appropriate under their own State programs. 

After promulgation of the Part 503 standards, EPA*s approach 
to regulating different parties involved in sewage sludge 
generation, use and disposal will be more standardized. The 
framework for the long-term permitting program was established in 
sludge permitting and State program regulations promulgated on May 
2, 1989 (54 FR 18716). As part of these regulations, we included 
a freunework for States to formally take on and implement the 
program in much the same manner as many States currently implement 
the NPDES program. 

EPA was recpiired by the 1987 eunendments to develop these 
regulations in advance of the final Part 503 standards. Currently, 
we are evaluating whether changes are needed in the permitting 
strategy to accommodate the final Part 503 standards as well as 
current use and disposal practices, including the interstate 
movement of sludge. 

Under the implementation regulations, all POTfirs and other 
treatment works treating domestic sewage that are subject to the 
Part 503 standards, must submit permit applications within 120 days 
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after Part 503 is promulgated. The regulations define treatment 
works treating domestic sewage as "a POTW or any other sewage 
sludge or waste water treatment devices or systems, regardless of 
ownership (including Federal facilities), used in the storage, 
treatment, recycling, and reclamation of municipal or domestic 
sewage, including land dedicated for the disposal of sewage 
sludge.** This definition includes facilities that generate, treat, 
store, recycle, or dispose of sewage sludge. Additionally, under 
the Federal program, the permitting authority maintains the ability 
to designate others as treatment works treating domestic sewage and 
issue them a permit. The combination of this system and the direct 
enforceability of the technical standards against users or 
disposers of sewage sludge allows us to regulate all parties 
involved in land application of sewage sludge. 

When a facility applies for a permit, it is required to submit 
a description of its sewage sludge use or disposal practice. For 
land application, this includes the name of the person that applies 
the sludge to the land if that person is different from the 
applicant. Additionally, the applicant must submit information 
necessary to determine whether the applicant can comply, with the 
Part 503 standards. (However, as I mentioned earlier, we envision 
that the final Part 503 standards will provide that certain high 
quality sewage sludge products would not be subject to extensive 
on-site management practices.) 

In many cases, a treatment works will not know all sites on 
which its sludge will be applied over the term of the permit 
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(typically 5 years) . In this case, the treatment works would 
submit a land application plan. This plan must describe the 
geographical area covered by the plan, the selection criteria for 
the land, and a description of how the land will be managed. The 
plan must at least recpiire advance notice to the permitting 
authority as well as the landowners and occupants adjacent to or 
abutting the proposed land application site. The plan must also 
provide for advance public notice of the land application as 
required by State and local law. 

Under these procedures, sewage sludge will not be applied in 
any State without advance notice. What we are still considering is 
how best to ensure effective notice to the jurisdiction in which 
the sludge is applied so that it has an opportunity to develop any 
additional controls that may be appropriate. Good communication 
will be essential in this scenario — particularly since one State is 
issuing the generator a permit while the sewage sludge is 
ultimately applied to the land in another State. 

In certain cases, sewage sludge may be subject to two or more 
permits. For example, the generator of sewage sludge is required 
to be permitted. If that generator sends its sewage sludge to a 
commercial facility that changes the quality of the sewage sludge 
before applying it to land, the commercial facility also has to 
have a permit. When a generator sends its sludge to a user or 
disposer not defined as a treatment works treating domestic sewage, 
that entity is not necessarily required to have a permit under the 
Federal program, although it would be subject to certain self- 
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implementing provisions of Part 503. I say this entity does "not 
necessarily" need to get a permit because EPA, when it is the 
permitting authority, maintains the ability to designate entities 
as treatment works treating domestic sewage and issue them permits. 
USDA has a formidable on-the-ground presence which could prove very 
helpful to all concerned with agricultural use of sludge. EPA is 
organized on a Regional basis, and does not have the same local 
capability. We will want to consult further with USDA to see how 
we might benefit from that capability. States, whether or not they 
are administering an EPA-approved program, have flexibility to 
regulate users or disposers as they see fit. This can provide the 
type of individual control envisioned by the proposed legislation. 
EPA'S SPECIFIC COMMENTS ON H.R. 43<i0 

Now that I have described our program, let me turn to discuss 
some specific provisions in H.R. 4360 and how they relate to what 
we are currently doing. The legislation sets forth a system where 
sludge bound for application to agricultural lands (as defined by 
the bill) must be analyzed and determined to be safe, the land on 
which the sludge is to be applied must be determined to be 
suitable, and the rate and frequency of sludge application must be 
approved. Our current and evolving program essentially does this. 
We have developed specific pollutant limits and control the amount 
of pollutants that may be applied over a period of time. In 
developing regulations, we have also been considering the same 
factors as those required under the bill for determining the 
suitability of the land for sewage sludge application. For 
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example, we account for the soil quality, soil management 
practices, topography, and climate to ensure a protective base and 
also provide an option for considering site-specific criteria. 

The methods for applying the sludge to agricultural lands and 
for alleviating the effects of any spills must be approved under 
the bill. Once again, our program does this. It addresses these 
issues under our management practice requirements which would apply 
to all but certain high-quality processed sludges. The Clean Water 
Act and EPA*s permitting regulations also provide broad authority 
to develop conditions on a case-by-case basis to protect human 
health and the environment. 

Certain areas must be restricted to protect surface and ground 
water under the proposed legislation. In like fashion, the Part 
503 standards under consideration are expected to address ground- 
water and surface water concerns through management practice 
requirements. We are considering management practice requirements 
which %rould prohibit sludge from being applied to land which is 
flooded, frozen or snow-covered so that the sludge does not enter 
waters of the U.S. or wetlands. Similarly, in the draft 
regulations under consideration, sludge might be prohibited from 
being applied to land that is 10 meters or less from waters of the 
U.S.— again to prevent sludge from entering such waters. Ground 
water might be protected by requiring the application of sludge 
equal to or less than the agronomic rate. 

The bill would also require the party owning or controlling 
the sludge to agree in writing to be responsible for applying the 
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sludge in compliance with any conditions on the application and for 
alleviating any adverse effects resulting from the application. 
The proposed Part 503 rule would have required an agreement under 
our program between the treatment works and the applier. We would 
expect the final Part 503 rule to require the treatment works to 
inform the applier of what must be done to comply with the 
standards. In any event, the appliers would be directly 
responsible for the application of sludge under the Part 503 
regulations and may be subject to additional requirements under a 
permit. 

Under the bill, the landowner must grant authority for the SCS 
to conduct inspections. The Clean Water Act already allows EPA to 
oversee and inspect use and disposal of sewage sludge. 

Finally, the proposed legislation sets forth a civil penalty 
system for persons who apply sludge to land in violation of its 
provisions. We agree that such a system is important in 
controlling the use and disposal of sewage sludge, and the Clean 
Water Act already provides administrative, civil, and criminal 
penalties to punish and deter users or disposers of sewage sludge 
not complying with the regulations. Furthermore, for the most 
part, the penalty amounts under the Clean Water Act are more 
stringent than those provided in the proposed legislation. As 
noted earlier, many States have similar enforcement penalties 
available for sludge violations. In light of these systems, the 
bill's penalty provisions are unnecessary, and duplicative. 
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Wc recognize that the interstate transfer of sludge cam be 
politically sensitive. However, States already have sludge 
nanagenent programs in place. The creation of a rigid, inflexible, 
and potentially expensive approval process administered by another 
Federal agency as envisioned by H.R. 4360 is unnecessary. It would 
likely be a costly and unnecessary new regulatory burden, and 
potentially disruptive to the agricultural community. We believe 
that such a process would overlap with, and in some cases, 
contradict EPA and State sludge management programs. It is not 
justified by our current knowledge about the risks posed by the 
land application of sewage sludge. We believe that the proposed 
legislation will effectively halt the interstate transport of 
sewage sludge that is destined for beneficial use by the additional 
recpiirements that would be imposed. Moreover, we believe that the 
proposed legislation would have an overall adverse impact on 
beneficial use of sewage sludge by fostering a negative image of 
sewage sludge, thus forcing less attractive sludge disposal options 
which offer no beneficial use opportunities, and indeed may be more 
likely to pose environmental problems. 

In conclusion, we believe that beneficial use of sludge should 
be carefully regulated in a manner tailored to the risks involved. 
We should facilitate and encourage beneficial use of high quality 
sludge both to help communities that generate the sludge, and those 
persons who need a reasonably-priced fertilizer and soil 
conditioner. 
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This concludes my prepared testimony. I have a number of 
informative documents, regulations, and policies I would like to 
enter into the record. I would be happy to answer any questions 
you may have. 
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STATEMENT OF 
THE NATIONAL ASSOCIATION OF CONSERVATION DISTRICTS 

BEFORE THE 

HOUSE AGRICULTURE SUBCOMMITTEE ON 
CONSERVATION, CREDIT & RURAL DEVELOPMENT 

CONCERNING H.R. 4360 

APRIL 2, 1992 



Mr. Chairman and members of the subcommittee, my name is 
Anthony C. Haynes and I serve as the Director of Government 
Affairs for the National Association of Conservation Districts. 
NACD appreciates your invitation to provide the subcommittee with 
our views on H.R. 4360. 

Mr. Chairman, as you Xnow, conservation districts have been 
involved in implementing conservation programs and measures for 
over 50 years. They have played important roles in many federal 
programs including the 1985 and 1990 Farm Bills, Clean Water Act, 
Small Watersheds Program and others. In fact, conservation 
districts were conceived in 1937 to assist in the coordination and 
local delivery of federal soil and water conservation programs. 
Since then, conservation districts and the Soil Conservation 
Service (SCS), have shared information, resources and staff in 
addressing many of our nation's natural resource conservation and 
management issues. 

National Association of Conservation Districts 

509 Capitol Ct., N.E.. Washington. DC 20002 
(202) 547-6223 FAX (202) 547-6450 
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Conservation districts have been concerned with the increasing 
problem of disposal of sewage sludge. NACD coniDends the 
siibcoiniaittee for its interest in this important issue. We also 
appreciate the insight the chairman shows in bringing the issue of 
sludge management forward. 

Sewage sludge contains both harmful and beneficial 
microorganisms, bacteria and organic and inorganic components. 
With adequate testing and sampling, coupled with proper application 
and monitoring, the use of sewage sludge can serve as a valuable 
resource for soil conditioning and fertility enhancement. 

H.R. 4360 designates the United States Department of 
Agriculture (USDA) as having responsibility for ensuring the safe, 
effective application and use of sewage sludge on agricultural 
lands. However, NACD feels the lead role in regulating sludge 
application and in setting standards for sewage sludge programs 
should be maintained by the Environmental Protection Agency in 
cooperation with state and local governments. We feel that USDA's 
best role would be in providing technical assistance for site 
specific planning. Conservation districts also could provide a 
valuable system of local checks and balances by approving the 
sludge application plans developed by SCS, in much the same 
capacity as in their approval of conservation plans under the 1985 
and 1990 Farm Bill '9 Highly Erodible Land Conservation Provision. 
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Under this program, known as conservation compliance, farmers 
are required to develop and implement conservation plans that are 
approved by the local conservation district. NACD urges that 
conservation districts be assigned a similar responsibility to 
approve application plans submitted by SCS. Further, conservation 
districts should also receive the appropriate compensation for 
local resources expended for assistance provided to the program. 

Given the USDA's current budget constraints, NACD supports 
holding generators of sludge material financially accountable to 
offset expenses incurred in program implementation. 

Regarding quality assurance in testing and sampling of sludge 
material, NACD feels that the generator of sludge that is to be 
shipped interstate should provide a certified analysis of any 
sludge material from a private independent laboratory that has been 
approved by the Environmental Protection Agency. This would avoid 
severely straining the resources of the Animal Plant Health 
Inspection Service (APHIS). 

NACD also requests that further research be authorized by the 
subcommittee to study utilization and long-term effects of sewage 
sludge application. 

That concludes my remarks Mr. Chairman. I will be glad to 
entertain any questions you may have. 
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NATIONAL CATTLEMEN'S ASSOCIATION 

1301 Psnnayl\mnlm Avm. N.W. • SuHm 3O0 • Wmmhington, D.C. 20004-1701 • (202) 347-0228 



5420 South Quebec Street • PO Box 3469 • Englewood. CotoraOo B0155 • (303) 694-0305 

Testimony 
on Behalf of 

NATIONAL CATTLEMEN'S ASSOCL\TION 

regarding 

H.R. 4360, a proposal for a program to 

ensure safe and effective use of municipal sludge 

on agricultural land. 

before the 

House Conservation, Credit, and Rural Development Subcommittee 

submitted by 

Chandler Keys, Director of Congressional Relations 
National Cattlemen's Association 

April 2, 1992 




The National Cattlemen's Association is the national spokesman for all segments of the 
beef cattle industry ~ including cattle breeders, producers, and feeders. The NCA represents 
approximately 300,000 cattlemen. Membership includes individual members as well as 47 
affiliated state cattle associations and 31 breed associations. 
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Mr. Chainnan, thank you for inviting the National Cattlemen's Association to testify 
today regaiding your bill HR4360. While the National Cattlemen's Association does not have 
specific policy regarding the safe and effective use of municipal sludge, cattlemen do take an ac- 
tive role in promoting proper land stewardship. 

Since cattiemen operate on more land than any other segment of agriculture, NCA feels 
coBoptUed to take the steps necessary to protect land from possible degradation by promoting 
sound production practices that ensure long term productivity. We strongly believe the goal of 
land stewaxdship is best achieved through education and research that fuels voluntary action. 

With that philosophic statement in mind, NCA does have a stake in the issue of using 
municipal sludge as a fertilizer on agricultural land. No one disputes the need to find a safe and 
effective way to dispose of municipal sludge. Without an avenue of disposal, sludge would 
quickly overwhelm waste water systems in our cities and towns. The question then, is how to 
utilize the product without creating problems. Qearly, we cannot simply dump sludge on farm 
and ranch land in a wholesale manner without guidelines and protection for the landowner. The 
farmer or rancher has to be protected from environmental risks that could lead to degradation of 
land, water, crops, livestock and human health. Every step should be made to grcatiy minimize 
any adverse ramifications. The question of liability also must be taken into account. The real 
possibility exists that a landowner, after complying with all the current stipulations, could i^ply 
sludge and somewhere down the road be faced with unknown circumstances and found to be li- 
able for degradation of his ot neighboring assets. Long term monitoring of sludge application 
sites may be necessary to protect against this possibility. 

NCA would like to point out the tremendous differences between animal manure and 
muiucipal sludge. Animal manure is produced in a controlled environment where the likelihood 
of contaminati(m by outside toxins is extremely remote. Municipal sludge, however, is produced 
in an uncontrolled environment where the risk of contamination by toxins is a known 
phenomenon. Records show that nickel, tin, copper, lead, mercury and other heavy metals are 
regularly foiuid to contaminate sludge. Other chenucal substances such as asbestos, PCB's and 
dioxins have also been found in municipal sludge. Because of this significant difference, NCA 
would strongly oppose any suggestions that land application of manure should be treated in the 
same oianner as municipal sludge land application, as outiined in HR4360. 
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NCA strongly supports your efforts to give USDA the leading role in carrying out the 
mandate of HR4360. The Soil Conservation Service and Extension Service have a k»g histaiy 
of voluntaiy cooperation with farmers and ranchers. The type of faim-by-£um analysis outlined 
in the bill to ascertain whether or not sludge could be used is the type of target iqjproach faimers 
and ranchers prefer. This should be a goal of other government programs, rather than broad 
based "blanket" approaches. 

The debate surrounding the application of municipal sludge on agricultural land needs 
to continue. The agricultural community must insist on sound research followed by intense 
education on safe and effective ways to use municipal sludge on rural lands. 
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Mr. Chairman and members of the Subcommittee, I am Dr. Cecil Lue-Hing, Director of 
Research & Development for the Metropolitan Water Reclamation District of Greater 
Chicago (District). I have been directly involved in the District's municipal sludge 
management activities for the past 20 years. In addition to serving in this capacity, I am 
a Board Member and Sludge Management Committee Chair of the Association of 
Metropolitan Sewerage Agencies (AMSA). AMSA members represent over 140 of the 
nation's largest wastewater treatment agencies. We serve nearly 100 million of the 176 
million or 57 percent of the total sewered population in the United St9tes, and collectively 
treat over 13 billion gallons of wastewater each day. 

I am pleased to have the opportunity to appear before the Subcommittee today to provide 
AMSA's views concerning the management of municipal sewage sludge and H.R. 4360. 
the Soil Conservation and Domestic Allotment Act Amendments of 1992. 



Sludge Management 

The management of municipal sewage sludge is one of the most important aspects of 
water pollution control facing AMSA's membership today. Virtually every community in 
the United States, whether urban or rural, produces municipal sludge which must be 
managed in an environmentally acceptable way. The United States Environmental 
Protection Agency (USEPA) data indicate there are more than 15,000 publidy-owned 
treatment works in the United States which produce nearly 500,000 wet tons of sludge 
every day. 

While unfounded, the public today has a generally negative perception regarding 
municipal sludge. AMSA has been working with the USEPA to change this perception in 
order to prorT>oto the beneficial uses of sludge which include use as a fertilizer, soil 
nutrient, and for energy production. 

I would like to first bring to the attention of the Subcommittee the Interagency Polk:y on 
the Beneficial Use of Municipal Sewage Sludge on Federal Land, which appeared in the 
Federal Register on July 18, 1991 (56 FR 33186). The poiicy, which is in Attachment 
Number 1 to my testimony, is designed to clarify the Federal government's polk:y, arKl 
guides Federal land management agencies when considering the beneftetal use of 
municipal sewage sludge on Federal land. The statement reaffirms and supplements 
existing Federal polk:y by advocating those munk^ipal sludge management practices that 
promote beneficial uses of sludge while maintaining environmental quality and protecting 
public health. 

The interagency policy was developed by a task force comprised of the Departments of 
AgricuKure, Defense, Energy, and Interior; USEPA; the Food and Drug Administration; 
and the Tennessee Valley Authority. Under the policy, Federal land management 
agencies must consider beneficial use of municipal sewage sludge for fertilizer, soil 
conditioners, or other uses, when such uses enhance resources on Federal larKis, arxj 
are cost-effective. 
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The Interagency Task Force concluded that several decades of experience with municipal 
sewage sludge has demonstrated that this material can be a valuable resource. 
Recycling of municipal sludge through beneficial use projects can serve natural resource 
management and other societal objectives. An extensive literature review also has not 
revealed any scientific evidence suggesting that beneficial use of sewage sludge causes 
harmful physical, physiological, or behavioral effects on animals and plants when sludge 
is applied to land in compliance with applicable permits and regulations. 



USEPA's Part 503 Munici pal Sewage Sludge Regulations 

AMSA believes that H.R. 4360, while well intentioned, will establish a regulatory structure 
for municipal sewage sludge which unnecessarily replicates the regulatory program of the 
USEPA. 

Today, I would like to present to you information which demonstrates that the USEPA will 
shortly have in place a comprehensive regulatory structure designed to control the 
utilization of municipal sewage sludge not only for application to agricultural land but for 
other sludge management options as well. 

H.R. 4360 would mandate: 

"the Secretary of Agriculture to establish a program to ensure the safe and effective 
application of sludge to agricultural land, if the agricultural land to which the sludge 
is to be applied is in a state other than the state in which the sewage sludge is 
generated." 



While AMSA concurs with the sponsors of H.R. 4360 as to the importance of ensuring the 
safe and effective application of sludge to agricultural land, we disagree that the need 
exists for such legislation, in light of the comprehensive USEPA 40 CFR Part 503 
Regulations for the Use and Disposal of Sewage Sludge. 

The USEPA has spent tens of millions of dollars over the past two decades to promote 
the research necessary to develop the Part 503 sludge regulations, which are due to be 
promulgated in July 1992 under terms of a U.S. District Court Consent Decree. These 
regulations are comprehensive, and set numerical limits for trace metal and organic 
contaminant concentrations In sludge, and for loading rates on land. The rule governs 
sludge incineration, monofilling, surface disposal, distribution and marketing, and 
application of sludge to agricultural and nonagricultural land (Figure 1 ). 

The rule also dictates sludge management practices. Unlike H.R. 4360, USEPA's Part 
503 regulation will govern all application of sludge to land, agricultural as well as 
nonagricultural, and will apply regardless of whether the land application occurs in the 
same state in which the sewage sludge was generated. 



Digitized by 



Google 



96 



In addition to research expenditures, the USEPA, through Congressional mandates has 
awarded several billion dollars under the Construction Grants Program to all fifty states 
to build sludge treatment and processing facilities many of which were designed to 
produce sludges appropriate for use on agricultural land. 

USEPA's Part 503 regulations are risk-based, and have been developed to protect "most 
exposed individuals," including humans, animals, plants or soil biota, from adverse effects 
of sludge-borne trace metal and organic pollutants. The regulation, by considering the 
risk imposed by all sludge management practices, provides a balanced, holistic approach 
to governing sludge use, which promotes beneficial use of sludge while minimizing overall 
risk to human health and the environment. 

In contrast, H.R. 4360, by focusing on and regulating only one of the many sludge 
management options practiced today, would act as a deterrent to beneficial use of sludge 
in agriculture. 

The risk assessment utilized in USEPA's Part 503 regulation for application of sludge to 
agricultural land is very thorough. This regulation includes modeling for the transfer of 
trace metal and organic contaminants of sludge through 14 terrestrial, aquatic, and 
atmospheric pathways to most exposed individuals (Fi gure 2. 3, 4,). 

The risk assessment model Is also very protective of the food chain. Risk to children and 
animals who directly ingest sludge-amended soil was determined. Risk to humans who 
consume products derived from animals grazed on sludge-amended soils, or raised on 
food crops from sludge-amended soils, was determined. Risk of toxicity to plants and soil 
biota growing or living in sludge-amended soil was determined, and risk to animals that 
ingest soil biota from sludge-amended soils was determined. 

To protect the Nation's water resources, the USEPA determined risk to humans from 
drinking groundwater extracted from beneath sludge-amended soil, and risk to hunnans 
and local fauna from drinking, or living in or near, surface water receiving runoff from 
sludge-amended soil. The Part 503 rule also considered risk to humans from breathing 
vapors or air-borne dust from sludge-amended soils. Additionally, the USEPA has set 
pathogen reduction standards for sludges that are land applied. Needless to say, this 
approach is extremely protective of human health and the environment. It is very 
conservative. 

The USEPA's Part 503 mle is further protective in that it not only considers the risks to 
human health and environment from application of sludge to existing agricultural land, but 
also considers risks that may be posed if sludge-amended lands, not currentiy utilized for 
agricultural purposes, are converted to agricultural use or urban development. The final 
Part 503 rule will also have provisions for consideration of site-specific conditions to 
provide the utmost environmental control. 
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Under the direction of Dr. Alan Rubin, Chief of the Sludge Risk Assessment of the 
USEPA's Office of Water Regulations, the USEPA has based its risk assessment on the 
vast body of scientific information that has resulted from over two decades of research 
by the USEPA, analyzed and coordinated by Dr. James A. Ryan, Soil Scientist, USEPA 
Risk Reduction Engineering Laboratory, and Dr. Rufus Chaney, Research Agronomist, 
Environmental Chemistry Laboratory of the United Stated Department of Agriculture 
(USDA). These agencies, including the USDA Cooperative State Research Service 
Technical Committees NE-90, NC-118, W-124, and W-170, have cooperated in directing 
and participating in several regional research projects on land application of sludge. 
These technical committees were comprised of researchers from the USEPA; the USDA, 
Including Dr. Rufus Chaney, who is an internationally respected expert on land application 
of sludge; the Metropolitan Water Reclamation District of Greater Chicago; the Tennessee 
Valley Authority; and land grant universities in Illinois, Indiana, Wisconsin, Ohio, Michigan, 
Pennsylvania, Maryland, New York, New Jersey. Kansas, Florida, North Carolina, 
Oklahoma, New Mexico, Montana, Washington, Wyoming, California, and Hawaii. 
Hundreds of technical publications, and several books have resulted from these massive 
efforts, which brought together the most highly regarded sludge researchers in the 
country. Collectively, these researchers have produced a comprehensive body of 
information that has enabled the USEPA to produce a scientifically sound risk-based rule. 

The USDA has been an active partner with the USEPA throughout the development of the 
Part 503 sludge regulation, from participating on technical committees that produced the 
scientific information upon which the risk assessment is based, to providing important 
comments on the technical basis of the rule through the Peer Review process. 
Attachment Number 2, the foreword fi'om the comments of the W-170 Committee's Peer 
Review of USEPA's Part 503 rule, documents the long history of research and 
cooperation that has been put forth by USEPA and USDA on land application of sludge. 
Attachment Number 2 also summarizes some of the significant achievements of these 
efforts, and lists participants in the Peer Review of the technical basis of the Part 503 rule. 
In light of the close cooperation that has existed between the USDA and USEPA during 
development of the Part 503 rule, it is unlikely that the program that H.R. 4360 would 
mandate USDA to implement would improve upon the requirements imposed by the 
USEPA in 40 CFR Part 503. We believe that the provisions in H.R. 4360 would 
unnecessarily burden the practice of application of sludge to agricultural land by 
increasing its cost, and unfairly targeting only sludges that cross state lines prior to their 
application to agricultural land. 

AMSA has actively cooperated with the USEPA during development of the Part 503 
Regulations. In fact, AMSA was instrumental in facilitating the W-170 Committee's Peer 
Review of the Part 503 Regulations, which resulted in an Increased level of scientific data 
and expertise being brought to bear as the regulations were developed. AMSA believes 
that the USEPA's Part 503 Regulations will allow municipal sludge to be economically 
managed in an environmentally acceptable way consistent with our shared priority of 
protecting public health and safety, and the environment. 
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state Sludge Management Programs 

in 1987, Congress amended section 405(d) of the Clean Water Act and reaffirmed its 
intention that USEPA develop comprehensive sewage sludge regulations which: 

"...shall be adequate to protect public health and the environment from any 
reasonably anticipated adverse effects of each pollutant..." 

The USEPA will fulfill this Congressional mandate with the promulgation of the 40 CFR 
Part 503 Sewage Sludge Regulations, this summer. 

In addition to the high level of protection provided by the Part 503 regulation for public 
health and the nation's soil and water resources, the USEPA recognized that exceptional 
circumstances may exist that occasionally warrant stricter controls for implementation on 
a case-by-case or site-specific basis by state or local permitting authorities. This is 
evidenced in section 503.3 (Federal Register , volume 54, page 5877, February 6, 1989) 
where the USEPA states: 

"Nothing in this Part precludes states from imposing more stringent requirennents 
for any sewage sludge use or disposal method covered by this Part." 

USEPA will also require minimum frequencies at which treatment works must monitor and 
analyze their sewage sludge, minimum records that must be kept, and minimum required 
information that must be reported to the permitting authority to insure compliance. The 
USEPA also stated in section 503.80 (Federal Register , volume 54, page 5894, February 
6, 1989) that: 

"...nothing in this subpart prevents the establishment of more stringent monitoring, 
record keeping, and report requirements for any practice covered by this part...". 



This clearly indicates that the ultimate level of environmental control reskjes with the 
States, who have been granted considerable latitude in dealing with unque or exceptional 
circumstances. States may utilize this latitude to protect more sensitive ecosystems in 
their jurisdictions and can impose more stringent standards and management practk»s 
in programs that utilize sludges not ideally suited to application to agricultural land. 

In a recent report entitled "GukJance for Writing Case-by-Case Permit Requirements for 
Municipal Sewage Sludge" (EPA Report 505/8-90-001 , May 1990), the USEPA determined 
that all fifty states, as well as the District of Columbia and Puerto Rioo. have sludge 
management programs that require issuance of permits or operating licenses for land 
application of sewage sludge. These states were also cited as having: 

1. Numerical limits on soil loading of trace metal and organk: contaminants. 
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2. Sludge nitrogen loading limits, 

3. Management practice restrictions in some or all of the following areas: 

• sludge dewatering 

• pathogen control 

• sludge stabilization 

• sludge incorporation 

• climatic limitations 

• crop limitations 

• grazing restrictions 

• access control 

• siting limitations 

Specifically, I would like to cite the requirements of two states, Illinois and Wisconsin, as 
examples. 

The State of Illinois requires the following information as a minimum prior to issuing a 
permit: 

1. Statement of where sludge will be stored. 

2. Proposed rate and method of application of the sludge to the receiving site. 

3. Quality (constituents and concentrations) of the sludge to be applied to the 
receiving site. 

4. The geological and hydrological characteristics of the receiving site 
including proximity to waters of the state. 

The State of Illinois further requires that all land applied sludge be digested and undergo 
stabilization, that soil pH be maintained at 6.5 or greater, that no truck farming fruits or 
vegetables be raised and that no applications be made to ice or snow covered land or 
to saturated ground. The State of Illinois dictates loading limits on specific pollutants and 
nitrogen and phosphorus on a site-specific basis and also specifies minimum set back 
distances from wells and surface waters. The State of Illinois often requires monitoring 
of soils, crops, groundwater, surface water and sludge in permits for sites that will receive 
repeated applications or reclamation scale loading rates. These reports are required on 
a quarterly or monthly basis depending on the permit. 

The State of Wisconsin Department of Natural Resources (DNR) requires the following: 

1. No POTW may land apply sludge without a permit from the DNR 
(Attachment Number 3 shows a portion of the DNR permit issued to the 
Madison Metropolitan Sewage District to illustrate the controls exerted by 
such permits). 

2. POTWs must supply DNR with information on the physical, chemical and 
biological characteristics of the sludge at frequencies defined in the permit, 
using sampling and analytical methods specified by DNR. 
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3. Each potential land application site must be evaluated and approved by 
DNR prior to use. POTWs must submit a soil map and air photo for each 
site. Information must be given with respect to site ownership; land use of 
the site and adjacent properties; distances to nearest home, nearest public 
and private water supply; nearest surface water; and the type of crop to be 
grown or dominant vegetation type at the site. 

4. Soil samples must be collected from the site prior to sludge application and 
at three year intervals following sludge application. Soil samples are used 
to determine the soil pH, nutrient levels and recommendations, and other 
information necessary to ensure the safe application of sludge. 

5. DNR has evaluated all soil types in the state with respect to suitability for 
sludge application based on criteria such as soil permeability, depth to 
groundwater or seasonal high water table, depth to bedrock, etc. Sludge 
cannot be applied to unsuitable soils. 

6. Landspreading is typically limited to sites with slopes of less than 1 2 percent 
to limit the potential for runoff, thereby protecting surface water resources. 

7. Sludge application is limited to meeting the nitrogen requirement of the crop 
grown in order to protect groundwater resources. 

8. Control of soil pH is required to minimize potential for plant uptake of 
metals. 

9. Separation distances are established between land spreading sites and 
homes, surface water, wetlands, dry runs, and public and private water 
supply wells to protect surface and groundwater quality. 

10. Waiting periods following sludge application are specified for certain 
practices to protect human and animal health. 

11. A general requirement that sludge cannot be landspread at any site where 
such practice will have a detrimental effect on air, surface, or groundwater 
quality. 

1 2. Annual reports must be submitted to DNR by POTWs documenting k>cation 
of application sites, volumes applied, acreage, application rates for nitrogen 
and metals, method of application, and the results of any monitoring 
required by DNR. 



The fact that all land application operations in the United States require permits, which 
subject the planned program to the Part 503 regulations and the scrutiny of kx:al 
permitting authorities, virtually guarantees that public health and the environment will be 
protected from any adverse effects. 



prohibition o^ Application of Qut-Qf-State 

Sludges to Agricultural Land 
The provisions of H.R. 4360 would potentially prohibit the application of sludges 
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generated in a state to agricultural land in any other state, but would not apply to any 
sludges being applied to agricultural lands in the state in which the sludge was generated. 
This targeting of application of out-of-state sludge to agricultural land for additional 
regulatory control is not necessary because the controls proposed will not improve upon 
the comprehensive umbrella of protection that will be provided in the USEPA's Part 503 
Regulations and the existing state permitting programs. However, H.R. 4360 may have 
adverse impacts on public health and the environment by promoting a confusing, and 
potentially contradictory regulatory framework which may also unnecessarily increase the 
cost of out-of-state land application programs. This bill would sen/e to discourage 
beneficial use of sludge through land application and may promote other less 
environmentally-protective sludge management practices. 

The USEPA specifically developed the Part 503 Regulations to apply to all application of 
sludge to agricultural land nationwide, and made provisions for site-specific 
considerations. It makes no difference to public health or the environment whether 
sludges of prescribed quality that are applied to agricultural land are from in-state or out- 
of-state. When one considers that agricultural commodities and surface and groundwater 
readily flow across state lines, specifically targeting out-of-state sludge application to 
agricultural land is unnecessary and serves no sound public policy or regulatory purpose. 
Furthemnore, this approach to sludge management has no basis in environmental or 
agricultural science. 



Public Education Programs 

As scientific research improves our understanding of the behavior of sludge-borne 
contaminants in the food-chain and the environment, and allows us to estimate risk more 
accurately, it is extremely important that this understanding be communicated to the 
general public. Currently, public misconception about the risks associated with utilization 
of sludge on agricultural land, rather than suitability of sludge, or availability of appropriate 
technology, is an important factor limiting the practice in the United States. Municipalities 
have gone to great lengths to develop industrial pretreatment programs and to apply 
technologies such as digestion and composting to ensure their final product will be of a 
quality suitable for application to agricultural land. 

AMSA urges this Subcommittee to consider the importance of public education to the 
future success of programs, such as application of sewage sludge to agricultural land, 
which benefidaiiy recycle materials that would othen/vise be disposed of as wastes. The 
USDA is an ideal Federal entity to establish national public education programs, because 
they already have an effective network in place, namely through the Agricultural Extension 
Service. AMSA encourages Congress to make additional resources available to USDA 
for establishing a National Public Education Program on the Beneficial Use of Municipal 
Sewage Sludge. AMSA believes that Congress should also make additional resources 
available to support similar education programs conducted by the USEPA. 

8 
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RccommgndaBons 

AMSA believes that the Part 503 sludge regulations will provide extensive oversight for the 
management and permitting of municipal sludges. The proposed legislation, H.R. 4360, 
is duplicative of this comprehensive regulatory framework and ignores the fact that 
USEPA and USDA have been for many years jointly considering the impacts of land 
application of sewage sludge. Promulgating a new set of USOA regulations at this time 
would not contribute to public health, safety or environmental goals, but would make it 
more difficult to meet the national goal of beneficial use of sludge. For these reasons, 
AMSA opposes H.R. 4360. AMSA does, however, recommend: 

1 . that Congress provide additional funding to the USDA and USEPA in order 
to support continuing research in this area. This will be the most effective 
way of ensuring that the nation's sewage sludge will be utilized in a manner 
that is both beneficial to agriculture and protective of environmental 
resources; 

2. that Congress provide the USDA and USEPA with additkDnal funding to 
support the devetopment of public education programs to foster better 
public understanding of the application of sewage sludge to agricultural land 
and to promote greater public acceptance of the beneficial use of sewage 
sludge. 



This brings my testimony to a dose. Again, Mr. Chairman, many thanks for this 
opportunity to speak with you and the members of your Subcommittee. I would be happy 
to answer any questions that you may have at this time. 



(Attachments follow:) 
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Figures 



Figure 1 : Municipal Sludge Management Practices 

Controlled by USEPA's Part 503 Regulations 

Figure 2: Agricultural Land Terrestrial Pathways 

Protected by USEPA's Part 503 Regulations 

Figure 3: Agricultural Land Atmospheric Pathways 

Protected by USEPA's Part 503 Regulations 

Figure 4: Agricultural Land Aquatic Pathways 

Protected by USEPA's Part 503 Regulations 
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Attachment 1 

Interagency Policy on Beneficial Use of 

Municipal Sewage Sludge on Federal Land 

(Federal Register, volume 56, pages 33186-33188, 

Thursday. July 18. 1991). 
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July 18, 1991 



Part Vlil 

Environmental 
Protection Agency 

Inttraganey Policy on BonoficM Um of 
Municipal S«wa9« Sludgo on Fodoral 
Land; Notieo 
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Ftdiml Rttotoff / Vol. 56. No. IM / Thuraday. fuly la. 1191 / Noucos 



ENvwoNMOfrAL PfioncnoM 

AQINCV 



(WH.rm..M7»41 



y. Environnrnul Prottction 
Aftncy. 

ACTIM. NoHct of laterafOBcy policy on 
boMfidal luo of aunidpoi Mwagt 
■ludgo on Ftdfd Und. 

•UMMMv; Tho OSco of M«n«gtment 
•nd Budftt (0MB) coaveood an 
Intcrtfoney T«ak Fore* m ItM to 
dtvciop • consutoRt policy rtf •rding 
tht bonoficUl um of ouimcipal ttwcgc 
•ludfo and to rtoolvt any tochnical 
conctrea ovtr tho Kicatific infonn«tion 
•vaiUblt la this arto. Ih* poUcy 
announcad today by EPA. on behalf of 
ail the partiapatiRf aftncita. is a 
product of that Intaragtncy Task Force 
effort It It intended to clanfy for the 
public the Federal government's policy 
and will guide the Federal land 
management agenaes with respect to 
the bonendal uae of municipal sewage 
sludge on Federal land. The statement 
reafrmna and supplemenu the existing 
Federal policy to advocate those 
municipal sludge management practices 
that provide for the beneficial use of 
sludges while mamtaining 
environmental quality and protecting 
public health. 

Dated: |uly la 1901. 
WiObaslLMHy. 
Admtnutraipr. 

FOff nmTMni inmnsiatiom cowtact 
U.S. Department of Agriculture: Mr. 

Larry Schmidt Forest Service. 

Watenhed and Air. 201 14th Street 

SW.. Auditors Room 3 So.. 

Washington. DC 202SO (202) 4S;^-M75. 
US. Department of Defense: Mr. Ed 

Miller. Environmental Support ORice. 

206 N. Washington Street Suite 100. 

Alexandria. VA 22314 (703) 32S-2215. 
US. Department of Ener^. Mr. )erry 

Coalgate. RCRA/CEROA Oiviaioa 

OfTice of EnvirooHMfiUl Guidance. 

GA-07e (MaUstop EH-23). 1000 

Independence AvantM. SW.. 

Washington. DC 20885 (202) 586-607S. 
J.S. Department of the Interior Mr. 

Larry Finfer. Mailatop 4412. OfTice of 

Program Analysia. 1840 C Street NW.. 

Washington. DC 20240 (202) 200-7786. 
U.S. Environmenul Protection Agency: 

Mr. Robert K. Bastian. Office of 

Wastewater Enforcement k 



a(WH^7).40lM8 
SW. WaahiDgtoo. DC 20480 (202) 382- 
7378. 

U.S. Food and Drug Administration: Mr. 
Thomas Faao. OfHca of Physical 
Saences (HFF-400). 200 C Straet SW.. 
Washington. DC 20204 (202) 472-5182. 

Tennessee Valley Authority: Mr. Paul 
Ciordaao. F-137 NFEXC Muacla 
Shoala. AL 35880 (208) 388-340a 

S l a l aiaaiolPaMcy 

l/tttngmey Miey on BtntficiaJ 1/90 of 
Miuueipai S^wtft SJudgt on FtdumJ 
Land 

I. Purpose and Need 

The Fedetal govenuatnt seeka la 
promote the coet-«ffactive um of 
recycled mattnala ia AoMrieaa aodaly. 
One such matenaL maaidpal aawaft 
sludge, has beea aaod extaaaively aa a 
fertilizer and aoU foadiHaaer ia tkia 
nation and elsewhere over a aumbar of 
years. Mumapai sewage slodft ia any 
residue removed during the treatBMOt of 
tnumcipal wastewater and domeatie 
sewage. Recently, there has been aoiae 
imcertamty about the poticy of the 
Federal government toward the 
beaefiaal uae ef municipal aewage 
sludge. This statement ia intended to 
clarily for the public the Federal 
goverenent's policy. It also provides 
guidance to Federal land management 
agenciea. with reepect to the beneficial 
uae of ffluniapal aevrafle sludge oa 
Federal lands. Theae agendee aiay 
choose to elaborate on ihia policy by 



' TltM m • mn»e u4 rapruiiMs of *• 4acvmm» 
ilMi •pfMfad m Um r«aml aigiiii MM of My 2. 

ISeilSSFlSOMSI. 



This statement relatea solely to the 
benefidal uae of monidpal sewage 
sludge oa laad. "Beaafkial uaa" maaaa 
any application of sludge to land 
spedfically deeigpied to teke advantage 
of the nvtnent and other characteristics 
cf this material to improve aoil fertility 
or structure and theteby hirther soma 
namral resource management objective. 
Diapoaal of sludge, which is 
characterized by an emphasis on 
isolating, incinerating, or othenwiaa 
pladag aludge without aa aaaodatad 
nahiral resource manageatent obfactiva. 
is treated elaewhere in applicable law 
and regulation. Sludge treatment 
practices in advance of final use are 
also not considered to be benefidal. 
uses. 

This statement was developed by an 
interagency task force, faciliteted by tha 
Office of Management and Budget and 
composed of representatives of the 
Departments of Agnculture. Defenaa. 
Energy, and Interior, as well aa the 
Eawonaientel Protection Afoticy. Food 
and Drug Adminiatration. and dia 
Tennessee Valley Authonty. Theea 



agendee coacttria thia document and 
wiU seek te inpletaent tt aa ia 
appropnaie in their retpective cases. 

a. lenefida) Use Policy 

It is the policy of tha Fadaral 
government that Fedafil land 



baaeficial uae of . 
slttdfe for fertilizer, tott 



reaaurcee oa tha Fedarai laDda. aod are 
eoec-effective. as datamtfoad by Um 
appropnate Federal land I 



Where tha afency ilHiiiiilMi tkat a 
a r opaaai la apply ahidji ta P i d e r i l 
laada oaaeiiiataa a haaaidal tma that ia 
coaaiataot ttfilh tha ^ncr't faaaaroa 
■nafeaMai abiaelhraa. it ia axpactMl 
that die aganqr can taha advaaiata of 
the prapoeal la benafJrtaHy aaa 
moBidpal sewage aludffa. aolaaa tha 
agency's analysis ravaali (1) lagal or 
programmatic obatadaa. (2) rHdaaca 
Indicaung significant advana 
entaronmental effecta. ar (3) axcaaaive 
agency costs relative ta tha aalaral 
resource benefits and tha applicant'a 
opportunity coat. 

m. Relationship Jo Exiatii« PoUcy 

This statement of poliqr raafllf^ and 
supplements existing Fedafal policy 
«vith regard to sewage ihMlfi {19.: "Land 
Application of Municipal Sawafa Sludge 
for die Productioa of Fhdie aad 
Vepeteblaa. a Sutamaol of Padaral 
PoMcy and CaJdaaca". adopiad by tha 
Emrironmealal Praiaetlai Afney. Foad 
and Drug AdmmiattatfoBi aad tha 
Department of AgricaMwa. Ittl: and 
'PaUcy on Munidpai ShMlfi 
Management '. adopiad by tha 
Ettvironmentel ProtactiaB Afaacy on 
fuael2.l98C48FR2««t|. 

This statement ia not hilaadid to 
coaflict widi any ttaialeiy ar lafoiatory 
requirement which guidaa tha prafraau 
of the agendes coacaniag in thia 



IV. Findinga Regardiag tha linaficial 
UaaofSeteafeShidie 

Several decadea of axpariaaea with 
maaidpal aewage slodfe haa 
demonstrated that thia OMlerfal can ba a 
valuable resource. Racydiag it throafh 
baaeficial use projeeta can aarva natural 
resource maaegement aad othar aooataJ 
obioctives. 

The weight of scwntifle evidaaca 
supporte the prcsumpdoa that banaficial 
uaa of sludge that is patmitlad^ EPA or 
tha Sutaa and ia of aaeh <MiH<f to 



not praeant a sipuflcattl riak to tha 
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applied 10 '•"- ' llnmwL^i Ite 
wide variety ol iAiyiiiMii|ii r««'*»^ 
biologicel condittoM Ib (he Uaitad 
States, the finel deteiBtDetfon es IB te 
enwonmentel effacts of e ^ 
protect miut take iata c 




poaaible aboct tern advene tveier 

quality eflbcta. For a 



-dteli^tearWAIIIi 
propoaedtobeMpiad. 

L Human Ht3SmiSafblr.rhma*» 
no enattaH aelBMiaMiidBMa of 



Baoefldalweiai 
aoanniiiilHini AtAaa 
thaae chaapi on MBrfy «i bo OKpraaaed 
inliii—iiiMyiiiitBiiHvity.ond 
may be laAaMd la poiaMlBlly 
rbaBiaitedM 
ofl 

Iteaatava 

aod rate of thoae dboafoe aay be 




which ia applied 

conditiona. and wbkb ia applied to land 
in amounu intended to meet the Mil 
fertility l aq uii an i i a of eate t a tinn , can 
generally be prcauaed 10 be aaii ior 
biota. However, the Federal land 
manager who la conaidenng beneficial 
use of muniapal aewage aludge may 
wish to investigate the speofie 
characteristics of both the sludge and 
the site to which it may be appUed. 
There is slwsys the possibility that 
unique local conditions or sludge 
cheractehstics may oiake sludge 
spplication more or less appropriate 
than would otherwiae be the case. 

An extensive literature re\-iew has not 
revealed any scientific evidence 

Mting that beneficial use of sewage 



sufgesti 
sludge h 



hannfttl physicaL physiologicaL or 
beliavioral effects on animals and plants 
when sludge i» applied to land in 
compliance with applicable permits and 
rcfuletiona. Under some conditions, 
certain species of plants and aminals 
have btm fouxid to concentrate metals 
or organic chemicala present in sludge 
withJi certain of their tissues. This has 
typically happened when sludge 
application rates were high and the 
sludge was relatively highly 
contaminated. However, contaminanta 
found in the tissues of those plants and 



not been demonatialod lo have had any 
harmful effect on those oiganisms. and 
the tiasue contaminant levels found in 
those orgsnisms are generally within the 
rang* of values that can be found in 
members of those speaes inhabiting 
arena without sludge-amended soils. 

Orgamsms relaUvely low on the food 
chain have been the subject of most of 
the relevant mvestigauons. More 
scientific information is needed with 
respect to bioaccumulation of 
conuminants found in sewage sludge by 
predators in vaiioua ecos^'stems. Better 
infcrmstion on sewage sludge 



semt^aridlanda may nee d fther 
reseeich or pflol stedleategBdng 
suitable measures or pnettBaa lo eoBtcol 



dlwithappraprtatei 

exparta to gain a better e n da r st aad i n g of 
the anpUcatiena of tbeae considaratioas. 

Certain spaciea can be expected to be 
relatively advantaged or disadvantaged 
by the higher levels of soil maoo and 
nucro-nuthents and organic material 
resulting from sewage sludge 
application. They w\\l out-compete, or 
be out-competed by. species better 
sdapted to the new conditions. 

Whether these changes are positive or 
adverse can only be evaluated in s 
programmatic context. If the land 
management objective is to re-vegetate 
a heavily mined or otherwise disturbed 
area, improve forage for livestock or 
wildUfe. reseed after a floral pest 
removaL or accomplish aome similsr 
obfective. then the changes are more 
likely to be considered positive. On the 
other hand, if the land management 
objective is to maintain the ecological 
status quo. or to enhance a population of 
a species that would be disadvantaged 
by sludge application, then the land 
manager may choose to reject the 
beneficial use proposal as not being 
consistent with the land management 
objectives. 

4. Watar QimJity Considerations. 
Federal land and facihty managers are 
respoiuible for controlling non-point 
source pollution that may ansa from 
land disturbing sctivities or the use of 
mstenals such ftt fertilizer on Federal 
land. 

Federal sludge regulations protect 
water quality under a wide range of 
conditions of sludge application. 
Applying properly tree led sewage 
sludge to well vegetated sites and where 
tillage is a sundard practice further 
minimizes the potential for adverse 
water quality unpacts of such 
applications. Where such conditions or 
tillage practices are not typically the 
case, land managers should consider 



BeneiKMi use ofmnniclpel sewage 
sludge has not praviooaly bosa a 
praettea of Federal land 
Dent afeadas. fVkaa tt has 
oocovid. It haa typically basa on the 
inidative of local managaia Adopting 
non-traditioaal praclieas afaeayi posea 
risks to some depee. HowavaL lalllag to 
adopt a new practtce OMy alao poaa 
fiaka if It predadaa aa otvoKtBDity to 
make profraaa toward IniBliag fte 
ageacy's land maaagamant objectives. 
Consequently, the dak of jptagoing 
possible land maaagamant benefits 
which aiay rcsalt &om iaaowadve laod 
management practices, needs to be 
weighed sgsinst the nsks assoasted 
with such practices. 

V. Agency Implementation Guidance 

Federal actions that involve the 
beneficial use of municipal sewsge 
sludge on Federal lands moat comply 
with Nauonal Envuonmental Policy Act 
(NEPA) review. Federal agencies will 
follow their own NEPA guidelines. 

The following five factors illustrste 
the preferred analytical approach for 
Federal land management agencies to 
uae in evaluating beneficial uae 
proposals. This is not a praacribed 
process, but guidelines which sgencies 
should seek to satisfy in substance. 
Each agency will use its own spplicable 
internal procedures for evaluating 
beneficial use proposals: these 
procedures sre expected to very among 
agencies. 

In evaluating beneficial uae proposals, 
the Federal land management agency 



—Determine whether adoption of the 
proposal would comply with 
applicable law and regulation, would 
be consistent irvith the agency's long- 
term land management obfectives. 
and confomis to the agency's 
approved land management plans for 
the specific lands identified in the 
proposal. 

—Determine whether the proposal's 
predicted effects, assuming it is 
successfully implemented as 
proposed, will actually promote the 
agency's resource management 
objectives (e.g.: silviculhoe. forage 
enhancement and land reclamation). 

—Assess the proposal based on existing 
credible scienufic information. In the 
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•bMnca of miCBctaBt acitntific 
infonnauon to maka • rtatonablt 
dtcitioa Uio afoacy %inll consider a 
pilot praiact daaiyiad to produca tha 
necatsaiy information to maka an 
informed daaaion. 
— Oetcrmma whathar tha anticipated 
costa to tha aiaacy of iaplamentinf 
tha propoaal appear tuatiBable when 
compared to tha aatidiMted natural 
resource manafamant banants that 
would result from tha adoption of tha 
proposal In evainatint a bencflcial 
use proposaL Federal land managers 
should conaidar any information 
provided by tha applicant (or 
otherwise obtained) concerning: (1) 
The appUcanf s opportunity cost 
(relative to tha next beat sewage 
sludge management option reasonably 
available to the applicant) should the 
proposal be rejected. (2) modifications 
to the anginal proposal that could 
further enhance the beneficial use 
aspects or control any adverse effects 



of tha project aa erifinaUy pcopoaad. 
and (3) waya to reduce tha agency's 
coeta. such aa. coat reunbursament 
and applicant auditing or monitoring 
of tha protect 
-Recognize that aa tha land manager, 
the agency may have an imporunt 
role in davelmiag permits laauad by 
Statea or tha Eavironmaatal 
Protection Agency which govern the 
use of sludge, whathar or net the 
agency ia a aignatory to tha peimiL In 
this capacity. Federal land managan 
may help to develop paimit eonditiona 
which (1) provide naadad 
management information, through 
activitiaa such aa sludge aampling and 
site monitoring. (2) determine tha rata, 
frequency, timing, and method of 
slodga appUeattoo. (3) incorporate 
appropriate beat management 
practicea to control non-point source 
pollution of surface water* that might 
otherwise result from surface runoff 
during storm events, and (4) provide 



for any neceaaary safely practices 

during the acnial applieation of 
sludge. 

VI. Judicial Review 

This statement is intaadad only to 
provide pokey guidaaoa lo ajanriss in 
the exercise of their diacnttan 
concerning the managaiMM of Federal 
lands. This statement ia not iatandad to 
create any right or banaflt aitetantive 
or proceduraL enforcaaUa at law bv a 
party against the United Stataa. iU 
agencies, its ofRcera or any poraon. 
Thus, this statement is not tntanded to 
creete eny substantive or proeadural 
basis on which to chaUanga any agency 
action or inaction on tha pooad that 
such action or inaction was not in 
(ccordance with this statamenL 
IFR Ooc 91-16068 Filed 7-17-01: 9Ai am) 
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Attachment 2 

Foreword of Comments from "Peer Review 

Standards for the Disposal of Sewage Sludge 

U.S. EPA Proposed Rule 40 CFR Parts 257 and 503 

(February 6, 1989 Federal Register pp. 5746-5902) 

Organized by Cooperative State Research Service 

Technical Committee W-170." 
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FOREWORD 

The U. S. Environmental Protection Agency (EPA), under authority of 
sections 405 (d) and (e) of the Clean Water Act (CWA) as amended (33 U.S.C.A. 
1251, et seq.), proposed regulations to protect public health and the environment 
from any reasonably anticipated adverse effects of certain pollutants which may 
be present in sewage sludge. The proposed rules (40 CFR Parts 257 and 503, 
Standards for the Disposal of Sewage Sludge. Federal Register Vol. 54, No. 23 
p 5746 - 5902) were published Monday February 6, 1989. They include standards 
for the final use or disposal of sewage sludge applied to agricultural and non- 
agricultural land, distributed and marketed, placed in monofills or surface 
disposal sites, or incinerated. In the proposed rules the Agency asks the U.S. 
Department of Agriculture (USDA) Cooperative States Research Service (CSRS), 
Regional Research Technical Committee (W-170) to review the scientific and 
technical bases of the proposed rule during the comment period. In response, 
W-170 formed a Peer Review Committee (PRC) with Drs. A. L. Page and T. J. Logan 
as Co-Chairs. The PRC, composed of 35 recognized experts from academia, govern- 
ment and private industry, met in Washington, DC from April 12 to April 15. They 
met in assigned workgroups (Monof ills/Surface Disposal/ Nonagricultural Land 
Application, Agricultural Land Application, Distribution and Marketing, and Risk 
Assessment). Each workgroup was responsible for review and preparation of 
preliminary drafts of their particular area. During the meeting the whole PRC 
met numerous times to discuss progress and Identify common areas. After the 
meeting, each workgroup reviewed and edited their section, and then the entire 
document was reviewed and edited by each of the PRC members. The Co-Chairs and 
Chairman of each Workgroup met July 8 to July 12, 1989 to revise and edit the 
complete draft report. 

W-170 

The W-170 committee and its predecessors, W-124 and NC-118, are CSRS 
committees formulated for the purpose of conducting regional research. Research 
projects must be regional in scope and are developed by researchers from land 
grant universities, agricultural experiment stations, and USDA laboratories 
within four regions throughout the United States (North East, North Central, 
Southern, and Western). Project approval Involves preparation of a proposal, 
approval at the local, regional, and national levels. Funds for regional 
research are allocated under the provisions of the Hatch and Maclntire & Stennis 
Acts and each participating unit receives funds based upon a formula. 

History 

Regional research on land application of municipal sewage sludge was 
Initiated in the North Central and Western regions in 1972. Chronology leading 

to formation of the W-170 committee follows: 

-1972 NC-118 Project, "Utilization and Disposal of Municipal, Industrial and 
Agricultural Processing Waste on Land", and W-124 Project, "Soil as a Waste 
Treatment System", were approved for a 5-year duration. The projects 
Involved researchers from Land Grant Universities, USDA laboratories, and 
EPA. 
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-1977 Recognizing the similarity of interests and objectives between NC-118 and 
W-124, a national project was proposed that combined researchers from both 
projects and focused exclusively on land application of municipal sewage 
sludge. The project, designated W-124 and entitled "Optimum Utilization 
of Sewage Sludge on Land", was approved for a 5-year duration. The project 
involved 44 researchers from 15 Land Grant Universities, 3 USDA labora- 
tories, 1 EPA laboratory, 2 municipal wastewater treatment agencies, and 
TVA. 

-1982 A two year extension of W-124 was requested and approved. 

-1984 Recognizing the continued need for national research on waste utilization 
on land, researchers within W-124 developed and submitted a new national 
project entitled "Chemistry and Bioavailability of Waste Constituents in 
Soils". The project was approved for a 5 year duration and designated W- 
170. The project involved 25 researchers from 13 Land Grant Universities, 
2 USDA laboratories, 1 municipal wastewater treatment agency, 1 EPA 
laboratory, and TVA. 

Involvement 

In addition to the regional research projects, W-170 and its predecessor 
comroittees have been directly involved in a number of other activities dealing 
with land application of municipal sewage sludge: 

-1973 Organized and conducted with EPA, the Joint Conference on Recycling of 
Municipal Sludges and Effluents on Land, held at the University of 
111 inois. Publ ication of the proceedings of this early conference provided 
the stimulus for an extensive program of research conducted by federal, 
state, municipal, and private agencies. 

-1975 Published North Central Regional Research Bulletin No. 170, "Sampling and 
Analysis of Soils, Plants, Waste Waters, and Sludge: Suggested Standardiza- 
tion and Methodology".. R. Ellis, J. J. Hanway, G. Holmgren, and D. R. 
Keeney, eds. Agr. Exp. Sta., Kansas State Univ. 

-1976 Published North Central Regional Research Pub. No. 235, 

"Application of Sludges and Wastewaters on Agricultural Land: A Planning 

and Educational Guide". B. D. Knezek and R. H. Miller, eds. OARDC, 
Wooster, OH. 

-1977 Published North Central Regional Extension Pub. No. 52, "Utilizing 
Municipal Sewage Wastewaters and Sludges on Land for Agricultural 
Production". 1977. L. W. Jacobs, ed. Coop. Ext. Serv., Michigan State 
Univ. 

-1979 At request of EPA, reviewed "U.S. EPA Criteria of Solid Waste Disposal 
Facilities - Proposed Classification Criteria", Federal Register, Feb. 6, 
1979. Repcf: submitted March 31, 1979. 
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-1979 At request of EPA, reviewed "Interim Final Criteria", Federal Register, 
September 13, 1979. Report submitted January 25, 1980. 

-1983 Organized and conducted a workshop on "Utilization of Municipal Wastewater 
and Sludge on Land". This workshop was co-sponsored by EPA, USDA, CSRS, 
the University of California Kearney Foundation of Soil Science, the U.S. 
Army Corps of Engineers, and the National Science Foundation. 

-1985 Organized and conducted a workshop on "Land Application of Municipal Sewage 
Sludge". The purpose of the workshop was to bring together researchers 
involved in land application of sewage sludge to evaluate and summarize 
their most recent data. In light of this information, the workshop 
assessed the validity of assumptions made in the risk assessment process 
on fate of sludge contaminants. Findings of the workshop are contained 
in a book entitled "Land Application of Municipal Sewage Sludge", edited 
by A. L. Page, T. J. Logan, and J. A. Ryan, and published by Lewis 
Publishers, Inc., Chelsea, MI. 

In addition to direct involvement in land application of sludge research, 
members of the W-170 committee have participated in sludge related activities 

cnnncnrpH hv othpr anpnriP*: Fyamnlp^ fnllnw 



memuerb ur trie n-i/u ^uiiiiiii ttetr iidve ^arLiuipcii 

Sponsored by other agencies. Examples follow: 



-1976 CAST (Council for Agricultural Science and Technology) workshop, 
"Application of Sewage Sludge to Cropland: Appraisal of Potential Hazards 
of Heavy Metals to Plants and Animals". CAST Rep. No. 64. 

-1980 CAST workshop, "Effects of Sewage Sludge on Cd and Zn Content of Crops". 
CAST Rep. No. 83. 

-1987 EPA Science Advisory Board. Review of Technical Documents. Supporting 
Proposed Revisions to EPA Regulations for the Disposal/Reuse of Sewage 
Sludge under Sec. 405(d) of the Clean Water Act. 

-1988 Contributing authors and technical reviewers of "U.S. EPA Guidance for 
Writing Case-by-Case Permit Requirements for Municipal Sewage Sludge". 
Draft, September 1988. 
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PEER REVIEW PARTICIPANTS 



Part 503 Regulations for Land Application, Distribution and 
Marketing, Monofills, and Surface Disposal 



Name 

Dr. Dale Baker 

Dr. Ken Barbarick 

Dr. Robert Bastian 

Ms.. Susan Brett 
Dr. Herman Cember 

Dr. Rufus Chaney 
Dr. Andrew Chang 



Dr. Willard 
Chappell (a) 



Affiliation 

Pennsylvania State U. 
Dept. of Agronomy 

Colorado State 
Agronomy Dept. 

EPA 



Environ Corp. 

Northwestern U. 
Technical Institute 

USDA-ARS 

U. of Cal ifornia- 
Riverside, Dept. Soil 
and Environ. Sci . 

U. of Colorado-Denver 
Cntr. Environ. Sci. 



Dr. Richard Corey 

Dr. Robert Dowdy USDA-ARS 



U. Wisconsin 
Dept. Soil Sci. 



Expertise 

Metal Bioavailability 



Metal Bioavailability, 
Utilization of Sludge N 

Sludge Processing and 
Management Practices, 
Regulatory Impacts 

Risk Assessment 

Environmental Toxicology, 
Risk Assessment 

Metal Bioavailability 

Metal Bioavailability 



Risk Assessment 
Metal Bioavailability 
Metal Bioavailability 



Dr. Joseph Parrel 1 

Dr. Richard Finno 

Dr. Paul 
Fitzgerald 

Dr. Charles Frink 
Dr. Lawrence Gratt 



EPA 



Northwestern U. 
Technical Institute 

U. of 111 inois 
(Retired) 

Connecticut 
Agrlc. Exp. Sta. 



IWG Corporation 



Sludge Processing 
Sludge Pathogens 

Hydrological Modeling and 
Geotechnical Engineering 

Metal Bioavailability, 
Animal Toxicology, Pathogens 

Organic Bioavailability 
Risk Assessment 
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Dr. Robert Griffin 

Dr. Paul Hammond 

Dr. Charles Henry 

Dr. Tom Hinesly 

Dr. Cecil Lue-Hing 

Dr. Robert Horvath 

Dr. Lee Jacobs(a) 



Dr. Terry 
Logan(b) 

Dr. George 
O'Connor (a) 

Dr. Michael 
Overcash (a) 



Dr. Al Page (b) 



Dr. James Ryan 



Dr. Ali Tabatabai 



Mr. David Taylor 



Affiliation 

111. State Geol. 
Survey 

U. of Cincinnati Med. 
Ctr. , Dept. of En- 
viron. Health 

U. of Washington 
College of Forestry 
Resources 

U. of Illinois 
Dept. of Agronomy 

Metro. Water Rclmtn. 
Distr. of Greater 
Chicago 

County San. District 
of Los Angeles 

Michigan State U. 
Dept. of Crop and 
Soil Sci. 

The Ohio State U. 
Dept. of Agronomy 

New Mexico State U. 
Dept. of Agronomy 

North Carolina State 
U., Dept. of Chem. 
Engineering , 

U. of California- 
Riverside, Dept. Soil 
and Environ. Sci. 

EPA 



Iowa State U. 
Dept. of Agronomy 

Madison Metro Sew- 
erage Distr., 
Madison, WI 



Geochemical and Hydro1o9ical 
Modeling 

Environmental Toxicology, 
Risk Assessment 



Sludge Application to 
Forested Land 



Metal Bioavailability 



Sludge Processing, Metal 
Bioavailability, 
Management Practices 

Sludge Processing 
Sludge Pathogens 

Metal Bioavailability 
Utilization of Sludge N 



Metal Bioavailability 



Organic Bioavailability, 
Metal Bioavailability 

Geochemical Modeling, 
Organic Bioavailability 



Metal Bioavailability 



Metal Bioavability, 
Organic Bioavailability 

Metal Bioavailability, 
Utilization of Sludge N 

Metal Bioavailability, Util- 
ization of Sludge N, Manage- 
ment Practices 
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Name 

Dr. Curtis 
Travis(c) 



Dr. John Walker 

Dr. Jerry Weber 

Mr. James Werner 

Dr. George Woods 

Dr. David Zenz 



Affiliation 

Oak Ridge National 
Lab. Off. of Risk 
Analysis 

EPA 



North Carolina State 
U., Dept. of Crop 
Science 

National Resources 
Defense Council 

U. of Illinois 
(Retired) 

Metro. Water Rclmntn. 
Distr. of Greater 
Chicago 



Exoertise 
Risk Assessment 



Sludge Processing and Manage- 
ment Practices, Metal 
Bioavailability 

Organic Bioavailability 



Interpretation of Federal 
Environmental Policy 

Animal Toxicology, Pathogens 



Sludge Processing, Metal 
Bioavailability, 
Management Practices 



(a) workgroup chair 

(b) committee co-chair 

(c) reviewed PRC report, did not attend PRC meeting 
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Attachment 3 

Excerpt from Wisconsin Department of Natural 

Resources Permit Issued to Madison Metropolitan 

Sewerage District Pertaining to Application of 

Sludge to Agricultural Land 
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Pare II, Page 1 of 19 
UPDES Perraic No. WI-0024597-4 
Modified: 



SPECIAL REPORT REQUIREMENTS 



COMPLIANCE MAINTENANCE AN^AI, figPQRT? 

Compliance MalnCenance Annual Reports (CMAR) shall be completed on 
information obtained over each calendar year regarding Che wastewater 
treatment and conveyance system. The CMAR shall be submitted by the 
permittee on or before March 31 of each year on a report form provided by the 
Department. The CMAR shall be completed and signed by a duly authorized 
representative. In the case of a publicly owned treatment works a resolution 
from the municipality's governing body shall accompany the CMAR. 



All sludge management activities shall be conducted in compliance with the 
Municipal Sludge Management Code, W'.s. Adm. Code NR 204. Sludge may not be 
applied to lands without an approva . letter or Agricultural Site Evaluation 
Form 3400-122. All conditions attached to the approval letter or form must 
be complied with pursuant to NR 204.07(1) (a) (b) for land application. A 
violation of NR 204 or the standard or special conditions of approval 
constitutes a violation of this permit. 

All raw grit and screenings shall be disposed of at a properly licensed solid 
waste facility. If the facility is in Uisconsin it must be licensed under NR 

500-520. 

Sludge management report forms shall be completed and submitted for the 
disposal/recycling of solids, sludges or other materials resulting from 
treatment of wastewater. 

The sludge management information shall be submitted on forms approved by the 
Department, and shall consist of the following (as applicable): (1) General 
Sludge Management Information Form, (2) Sludge Characceriscics Report Form, 
(3) Agricultural Site Characteristics and Operations Form, (4) Sludge 
Disposal Land Application Report Form, and/or (5) Sludge Landfill ing/Ocher 
Disposal Report. 

GENERAL SLUDGE MANAGEMENT INFORMATION FORM 

The General Sludge Management Information Form #3400-48 shall be submitted by 
January 31st of even numbered years. The form must also be updated and 
submitted prior to any significant sludge management changes. Significant 
sludge management changes include but are not limited to: sending sludge to 
another POTW for disposal, a significant addition of actual flow, a 
significant change in sludge storage capacity and use of a new 
disposal/recycling method. 

SLUDGE CHARACTERISTIC REPORT 

a. For Sludge #01, anaerobically digested liquid requirements. 
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Pare II, 
WPDES Permic No, 
Modified: 



Page 2 of 19 
WI-0024597-4 



sPEglAl R£P')HT REQVIRErtE^TS 



SLUDGE MANAGEMENT (con'C) 

The sludge shall be analyzed during each bi-rnonchly period lisced below and a 
Sludge Characcerisclcs Reporc Form #3400-49 shall be filed for each analysis. 
Reporcs shall be filed wichin chircy days following Che end of each bi- 
monthly period. 



First Bimonthly Period 
Second Bimonthly Period 
Third Bimonthly Period 
Fourth Bimonthly Period 
Fifth Bimonthly Period 
Sixth Bimonthly Perios 



February 28 
April 30 
June 30 
August 31 
October 31 
December 31 



The physical, chemical and biological analysis shall include Lists 1, 2. and 
3 for the February 28 sample and Lists 2 and 3 for Che remaining sampling 
events . 

Priority Pollutant Scan 



Parameter * 

Total Solids" 

Total Kjeldahl Nitrogen 

Aimoniun Nitrogen 

pH 

Total Phosphorus 

Total Potassiun 

Arsenic 

Cadmiun 

Copper 

Chromiun 

Lead 

Molybdenun 

Mercury 

Nickel 

SeleniuB 

Zinc 

Total Polychlorinated Biphenyls 



TS 
riCN 
NH4-N 

P 
t 
AS 

Cd 
Cu 
Cr 
Pb 
No 
Hg 
Ni 
St 
In 
PCB'S 



Units 

X 

X 

X 
standard Units 

X 

X 
•>9/k9 
■8/kg 
•>9/k9 
■e/kg 
•9/kg 
■a/kg 
ag/kg 
ag/kg 
•>9/kg 
ag/kg 
•>9/kg 
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SPECIAL REPC-^r REQUIREMENTS 



B. SLUDGE MANAGEMENT (con'C) 



list 3 

Parameter * 

-Aldrin/Dieldrin 

- Benzene • 

■'Benzidine 

''Benzo (a) anthracene 

Benzo (a) pyrene 

Bis (2-ethylhexyl) phthalate 
''Carbon tetrachlorides 

Chlordane 
, Chloroform y' 

Cyanide (total) ' 

OOT/OOE/000 

3,3'-0ichlorobenzidine 

Oichloromethane 
^2,4-Oichlorophenoxy acetic acid. 

Dimethyl nitrosamine. 
' Endrin 
'Mcptachlor 

Hexachlorobenzene /- 



** Total solids shall also be determined for influent sludge to the pathogen reduction process whenever 
list 3 is required. 
*** Reported for each parameter at each of two sampling points (before process to reduce pathogens and at 
the point the sludge is discharged from the plant for disposal). 

The parameters which require reporting may be reduced on a case-by-case basis depending on the volune of 
sludge produced and the concentrations of the paraoieters listed above based on at least two years of 
reports. 

The permit may be modified to require analysis of additional parameters depending on pollutant levels in 
the reports, changes or additions of industrial discharges to the sewer system or due to changes in the 
Administrative Code or Section AOS(d) of the Clean Uater Act. This permit may be reopened to include 
limits on sludge constituents if warranted based on review of tht monitoring data or dut to changes in 
state and/or federal requirements. 

b. For Sludge #02, anaerobically digested, lagomed liquid requirements. 

The sludge shall be analyzed on a quarterly basis and a Sludge Characteristics Report Form II3400-A9 shall 
be filed for each analysis. Reports shall be filed in accordance with the following annual schedule: 



Units 


Parameter* 




yniji 


mg/kg 


Mexachlorobutadiene - 




mg/kg 


mg/kg 


' .indane 




mg/kg 


mg/kg 


',«<a lath ion 




mg/kg 


mg/kg 


- Pentachlorophenol • 




mg/kg 


mg/kg 


Phenanthrene ' 




mg/kg 


mg/kg 


'henol '' 




mg/kg 


mg/kg 


retrachloroethylent ^ 




mg/kg 


mg/kg 


loxaphene 




mg/kg 


mg/kg 


. Irichloroethylene ^- 




mg/kg 


mg/kg 


2.4.6-Trichlorophenol ' 




mg/kg 


mg/kg 


Vinyl chloride -^ 




mg/kg 


mg/kg 


Volatile Suspended Solids Reduct 


ion*** X 


mg/kg 


Pathogen R^duc^on*** (measured below) 


mg/kg 


(1) Fecal col i form 




HPN/100 ml and 


mg/kg 


(indicator organism) 




log reduction 


mg/kg 








mg/kg 


(2) Salmonella (actual) 




MPN/100 ml and 


mg/kg 






log reduction 


u solids 


and pH shall be calculated on 


a dry 


weighs ba}i|. 



First Quarter Report 
Second Quarter Report 
Third Quarter Report 
Fourth Quarter Report 



March 31 
June 30 
September 30 
Oeceinber 31 



The physical, chemical and biological analysis of the sludge shall include List 2 for all sampling events. 
List 2 

Parameter * Abbreviation Units 



Total Solids** 

Total Kjcldahl Nitrogen 

AffnoniuD Nitrogen 

pH 

Total Phosphorus 



TS 
TKN 
NH4-N 



X 

X 
X 
Standard Units 
X 
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SPECIAL REPORT REQUIREMENTS 
SLUDGE MANAGEMENT (con'C) 



Total Potassium 

Arsenic 

Cadniun 

Copper 

Chromium 

Lead 

Molytxdenun 

Mercury 

Nickel 

Seleniun 

Zinc 

Total Polychlorinated Biphenyls 



Cd 
Cu 
Cr 
Pb 
Ho 
Hg 
Ni 
Se 
Zn 
PCS'* 



X 
«9/kg 
«9/k9 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 



* All parameters other Chan percent solids and pH shall be calculated 
on a dry weight basis. 

c. For Sludge #03, anaerobically digested cake requirements. 

The sludge shall be analyzed on a qviarterly basis and a Sludge 
Characteristics Report Form #3^00-49 shall be filed for each analysis. 
Reports shall be filed in accordance wich Che following annual schedule: 



First Quarter Report 
Second Quarter Report 
Third Quarter Report 
Fourth Quarter Report 



March 31 
June 30 
September 30 
December 31 



The physical and chemical analysis of the sludge shall Include Lite 2 for all 
sampling events. 



List 2 

Parameter * 

Total Solids** 

Total Kjeldahl Nitrogen 

Anrnoniun Nitrogen 

pH 

Total Phosphorus 

Total PotatsiuB 

Arsenic 

CadmiLRi 

Copper 

Chromiun 

Lead 

Nolybdenun 

Mercury 

Nickel 

Selenium 

Zinc 

Total Polychlorinated Biphenyls 



Abbreviation 



TS 
TKN 



Cd 
Cu 
Cr 
Pb 
Ho 
Mg 
Ni 
Se 
2n 
PCB'S 



Uniti 

X 

X 

X 
Standard Units 

X 

X 
■B/kg 
■B/kg 
mg/kg 
■g/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
•g/kg 
mg/kg 



All pararoecers other than percent solids and pH shall be calculated 
on a dry weight basis . 
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Pare II. Page 5 of 19 
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Modified: 

SPECIAL REPORT REQUIREMENTS 

3. SLUDGE MANAGEMENT (con'C) 

'. SLUDGE DISPOSAL/RECYCLING SITE REPORTS 

Activities involving the transportation, recycling or disposal of sludge 
shall be recorded in a logbook. Ti^e logbook shall be maintained on a daily 
basis when sludge activities are uiderway. The logbook shall, at a minimu, 
contain the following information: 

Location of disposal, storage, or recycling site; 

Type of sludge activity; 

Type of sludge; 

Amount of sludge; and 

Date. 

The records shall be kept on file for five years and shall be available for 
inspection by Department representatives. 

a. AGRICULTURAL SITE CHARACTERISTICS AND OPERATIONS FORM/RECYCLING BY 
LAND APPLICATION 

An Agricultural Site Characteristics and Operations Report (Form «?3400-53) 
shall be submitted to the Department for review. The Department will 
evaluate the proposed landspreading field and issue an approval document 
(i.e., Agricultural Site Evaluation Form For Land Application, Form #3400- 
122). This document must be obtained prior to using any field for 
landspreading sludge. 

If sludge will be recycled to the land (other than at licensed landfill 
sices), the following information .shall be provided for each recycling sice. 

1) Soil case results (see NR 204 .06(4) (c)) shall be completed ac lease 
once every three years for each active recycling sice/field. 

2) The location of the field shall be indicated on a USDA soil survey 
map. Either a plat map or a USGS copographic map or aerial phocograph 
shall also be provided. Thr proposed field shall be ouclined on all 
maps. 

3) A descripcion of the crops to be growm or Che dominanc vegecacion on 
Che recycling field. 

4) A description of adjacent land use, drainage and land features 
associated with the recycling field. 

5) The ownership of the field. 

6) A copy of any land use agreement. 

7) Name of the applicator of the sludge, such as the farmer, landowner, 
municipality, contractor or ochers. 

8) An escimace of che Cocal acreage Co which sludge will be applied. 
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Pare II, Page 6 of 19 
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SPgCTAL REPORT REQUIREMENTS 
B. SLUDGE MANAGEMENT (con'c) 

b. DISPOSAL AT LICENSED LANDFILL 

If sludge will be disposed of a': licensed landfills, Che following 
inforraacion shall be provided: 

1) The amount: of sludge Co be disposed of ac each landfill. 

2) The landfill name(s) and licanse nuniber(s). 

3) ConCraccual agreemencs. 

4) Approval from chis Deparcmencs Bureau of Solid Wasce Management or if 
disposal is ouc of scace an Approval from chac scates regulator agency 
shall be provided. 

c. DISPOSAL BY PUBLIC DISTRIBUTION OR MARKETING 

The DepartmenC shall be nocifiec prior Co disposal of sludge by use of 
Public Discribucion or Markecing. If sludge will be disposed/recycled o£" 
by means of Public Discribucion or Markecing, che following information 
shall be provided: ' (For informacion percaining Co chis disposal option, 
consult NR 204.08.) 

1) Means of public discribucion. 

2) Wriccen inscruccions for proper sludge use and needed safety 
precautions. 

3) Availabilicy of Che sludge. 

4) Records of sludge pick up and use. 

4. SLUDGE DISPOSAL/RECYCLING RECORDS 

You muse reporc all disposal and/or recycling of sludge. Information reports 
shall be submitted by JANUARY 31, A1>.NUALLY. 

a. SLUDGE LAND APPLICATION REPORT FORM 

Informacion regarding sludge applied Co agricultural and forest crop 
lands shall be submitted on a Sludge Disposal • Land Application Reporc 
(Form 3400-55) and include che following: 

1) Fields on which sludge was spread. 

2) Number of acres sludge was applied to. 

3) Amount of sludge applied. 

4) Crop grown after sludge was applied. 

5) Method of sludge application. 3.7 
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TESTIMONY OF RICHARD D. KUCHENRITHER, P.E. 

ON BEHALF OF THE WATER ENVIRONMENT FEDERATION 

BEFORE THE HOUSE AGRICULTURE COMMITTEE 

SUBCOMMITTEE ON CONSERVATION, CREDIT, AND RURAL DEVELOPMENT 



Mr*. Chaizman and members of the subcommittee, my name is Dick 
Kvichenrither. I am Director of Residuals Management for Black & 
V^atch Consulting Engineers headquartered in Kansas City, 
Missouri, and the past chairman of the Residuals Management 
O^mmittee of the Water Environment Federation (WEF) . 

X am here today on behalf of the Water Environment Federation, a 
»^cat-for-profit technical, educational, and professional 
^organization devoted to providing leadership and guidance in the 
^Preservation and enhancement of water quality and water 
sr^sources. Founded in 1928, our 38,000 members include 
Engineers, scientists, regulators, wastewater treatment plant 
operators and managers, and others working in state and local 
^lovernment, Federal agencies, academia, industry, and private 
S>Tactice. 

^^ithin the context of my job for Black & Veatch, I have been 
Responsible for planning and helping to implement sludge 
^cianagement programs for major municipalities across the United 
states, including Boston, New York, Philadelphia, Minneapolis-St. 
^aul, Denver, and Los Angeles. This experience over the past 15 
"^ears provides me with a unique perspective on the benefits 

1 
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Which can be realized from the use of wastewater treatment 
sludge, as well as the problems faced in developing programs to 
derive these benefits. I am pleased today to have the 
opportunity to appear before this subcommittee and provide WEF's 
comments on HR 4360. 

INTRODUCTION 

First of all, it is important for the subcommittee to recognize 
that agricultural land application of treated sludge has been, 
and continues to be, successfully used by many in the 
agricultural community. The economic, agronomic, and 
environmental benefits which farmers have realized through the 
use of sludge on their lands in lieu of chemical fertilizers 
have been extensive. 

Second, the subcommittee should be aware of the key role that the 
Soil Conservation Service, and the agricultural extension agent 
system, has played in helping to develop many of the successful 
long-term agricultural land application programs with which I 
have been associated. Those of us who are involved with 
agricultural use of sludge on a daily basis are indebted to them. 

SCS and extension agents with whom I have worked enthusiastically 
endorse the use of sludge as a fertilizer. In fact, their 
endorsements have helped overcome the initial reluctance of many 
farmers and their neighbors to use sludge. In virtually all 
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cases with which I have been associated, the farmers themselves 
become enthusiastic supporters of sludge utilization programs 
after one or two crops. These farmers have realized long-term 
benefits from the improvement of soil fertility and the 
lessening of soil erosion. 

Although the goal of HR 4360 to promote safe beneficial use is 
commendable, the bill as presently proposed may actually make it 
more difficult for many farmers in the United States to use and 
benefit from wastewater treatment plant sludge. In its present 
form, this bill ultimately could make beneficial use more 
diifficult through an unwarranted increase in public concern and a 
cSecrease in public acceptance. 

g XI ST II iG REGUIATORY SITUATION 

^he most important part of any sludge utilization program is 
•agreement by the local community that this practice is 
Ideneficial. Public acceptance of agricultural sludge utilization 
includes assuring farmers, and their neighbors who may or may not 
be engaged in farming, that the application of sludge on farm 
land will not adversely affect their health, crops, animals or 
land. 

A strong regulatory program is of paramount importance to public 
acceptance. Regulations must be protective of farmers, their 
land, crops, and neighbors, while allowing them to realize the 
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benefits associated with sludge utilization. In its present 
form, HR 4360 would create a redundant layer of regulatory 
requirements that ultimately would diminish public acceptance 
and make the beneficial use of sludge more difficult. 

EPA is in the final stages of developing comprehensive risk- 
based sludge management regulations. These regulations, which 
are expected to be promulgated later this year, will strictly 
govern the use of wastewater treatment plant sludge on 
agricultural land, as well as other use and disposal options. 
These comprehensive regulations"; have been under development for 
over ten years, and have been the subject of extensive industry 
and scientific peer review, including extensive input from the 
U.S. Department of Agriculture. 

While we have not seen the final regulations, which have been 
developed using a detailed risk pathway approach, we believe they 
will be more than adequate to protect human health and the 
environment, including farmers* crops, animals and land. These 
new regulations will further ensure the safety sludge and build 
public confidence in beneficial use programs. 

Although comprehensive Federal regulations dealing with 
wastewater treatment plant sludge are still a few months from 
being promulgated, every state already regulates sludge in some 
fashion. While specific regulations vary from state to state, 
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thtty have been effective in ensuring the safe beneficial use of 
sludge on agricultural land. This is evidenced by the fact that 
some form of land application or beneficial Use of sludge has 
been practiced in every state, and there have been no docunented 
incidences of adverse human health or environmental impacts when 
sludge regulations have been followed. 

laVIROlllfEllTALLY SOUND SLUDGE AND APPLICATION PRACTICES 
Presently there are more than 2,000 wastewater treatment plants 
producing more than 2.3 million dry metric tons per year of 
beneficially usable sludge for land application programs. This 
represents approximately 42 percent of the sludge generated 
annually in the United States. Agricultural land application 
^represents the most prominent form of sludge utilization for such 
^"^ates as Oklahoma, Iowa, Illinois, Kansas, Nebraska, Texas, and 
^ Yidiana . 

-^ number of public agencies have been practicing land 
^>pplication for years. These include the Metropolitan Chicago 
^ater Reclamation District (20 years) ; Springfield, Illinois 
(19 years); Manhattan, Kansas, (15 years); Madison, Wisconsin 
(13 years); Omaha, Nebraska, Fort Collins, Colorado, and Los 
^irgines, California (all with 10 years or more) . 

''^t the present time, there are many municipalities that rely upon 
^*>e interstate transport of sludge as a key component of their 
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beneficial use programs. These cities include Los Angeles; 
Charlotte, North Carolina; Philadelphia; and Milwaukee. 
Milwaukee's dried sludge product is, in fact, used in all 50 
states. Approximately 31,000 dry tons per year of this product 
are transported across state lines, and more than 5,000 tons are 
utilized in the midwest region of the United States. This 
program has operated successfully for more than 60 years. 

Sludge quality also is improving. Over the past ten years the 
amounts of metals and synthetic organic compounds in our 
wastewater treatment plant sludges have decreased dramatically. 
This is due primarily to the industrial pretreatment programs 
that EPA has required wastewater treatment plants to implement. 
Cities such as Los Angeles, Boston, and Philadelphia have all 
seen dramatic decreases in metals concentrations. 

This trend also is reflected in the results of EPA's 1990 
National Sewage Sludge Survey. This survey analyzed sludge from 
209 randomly-selected wastewater treatment plants across the 
country for a variety of metals and organic compounds. When the 
results of the National Sewage Sludge Survey are compared with 
the results of EPA»s "40 City Study" (a similar study completed 
approximately 10 years earlier) , dramatic decreases in metals 
such as cadmium, lead, and nickel are evident. Further, 
detection of synthetic organic compounds under the 1990 study was 
so infrequent, and at such low levels, that EPA now is 
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considering dropping the monitoring recpiirements for organic 
compounds in wastewater treatment plant sludges. 

Sludge quality has improved so greatly that EPA also is 
considering the adoption of alternative pollutant limits for 
sludge. This would allow sludges that meet conservative and 
stringent numerical limitations for specific pollutants to be 
utilized with a minimum of monitoring and recordkeeping. Much of 
the sludge produced today in the United States would qualify for 
use under an alternate pollutant level regime. 

PDBUCC ACCEPTANCE 

The dramatic improvement in sludge quality has been a primary 
reason for increased public acceptance of land application and 
other beneficial uses of sludge. 

HR 4360 could potentially have a negative impact on public 
acceptance of sludge use. As stated previously, public 
acceptance plays a key role in a farmer's ability to 
beneficially utilize sludge on his land. Whenever new regulatory 
actions are taken, however, it tends to raise concerns among the 
public. They believe they are not adequately protected by 
existing regulations. Yet under the soon-to-be released 
comprehensive Federal regulations and existing state regulations, 
sludge is a highly regulated commodity. Thus, there is no valid 
reason for imposing further regulations. A new regulatory regime 
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at this point would serve only to raise public anxiety, and may 
prevent the farming community from realizing the benefits 
associated with the agricultural utilization of wastewater 
sludge. 

Identifying sludge which is transported across state lines as a 
threat could create a significant public acceptance problem even 
for those agencies which distribute their sludge solely in-state. 
The distinction between in-state and out-of-state sludges will be 
lost on the public, who tend to view all sludges alike. In 
addition, restricting the use ot out-of-state sludge may in fact 
create a false sense of security in that a sludge which 
originates in-state is, by definition, of higher quality, which 
may not be the case. 

CONCLUSIONS 

In conclusion, we believe the regulatory regime outlined in HR 
4360 is unnecessary for ensuring the environmental soundness of 
sludge for agricultural land application, and would be 
counterproductive in gaining public support for using this 
valuable resource. 

We support the need to conduct ongoing research on ways to 
improve or expand upon the beneficial use options for sludge in 
the agricultural arena. The WEF Research Foundation, a nonprofit 
research organization affiliated with the Water Environment 
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Federation, already Is investigating ways to expand these 
research efforts. 

The Water Environment Federation would like to work with this 
subconiilttee and USDA to further expand our public education 
efforts through the existing agricultural network. This will 
contribute to broader understanding of the benefits for fanners 
associated with the use of wastewater sludge on agricultural 
land. 

Thank you for allowing me to appear before you today. I would be 
happy to answer any questions you may have. 
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KLAHOMAS Oklahoma WUdlife Federation 



State Affilate National Wildlife Federation 
3900 N. SANTA FE AVE. 
OKLAHOMA CITY, OKLA. 73118 
(405) 524-7009 




April 16, 1992 



l^/OLCO:^-:--- 
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The Honorable Glenn English 

Chairman 

U.S. House of Representatives 

Subcommittee on Conservation, Credit 

and Rural Development 

Room 1301, Longworth House Office Building '' 

Washington, DC 20515 

Dear Representative English: 

Thank you for your invitation to provide input from the Oklahoma Wildlife Federation on H.R. 
4360 before your subcommittee. While the Federation was unable to send a representative to 
the actual hearing on April 2nd, we hope that the enclosed comments provide you with assistance 
in strengthening the bill, or in developing future guidelines for the relevant agencies. 

The Federation supports the use of sludge that truly benefits the land, not the use of land to 
benefit sludge. It is essential to keep foremost in mind the role of American farmers and 
farmland in sustaining all Americans and the role of a clean environment and abundant wildlife 
in the ideal American way of life. The farmer is at a serious disadvantage in waste disposal 
issues, and the enclosed testimony is designed to provide some safeguards. 

The comments provided were put together by a team of dedicated volunteers, led by Dr. John 
Woods of Thomas, Okla. Their hard work has led to many useful insights that I hope will 
benefit you in refining this legislation. 

Again, thank you for the opportunity to provide this testimony. If you or your staff have any 
further questions concerning the enclosure, I would encourage you to call Dr. Woods at (405) 
774-3038 or (405) 661-3040. 

Sincerely, 



cc: OWF Board of Directors 



(Attachment follows:) 



Don W. Cox 
President 
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Comments of the Oklahoma Wildlife Federation 

on H.R. 4360 

"Soil Conservation and Domestic Allotment Act Amendments of 1992" 

The Oklahoma Wildlife Federation appreciates Representative Glenn English's bill and its general thrust 
to involve the U.S. Department of Agriculture and the Soil Conservation Service as additional 
regulators, monitors, and decision makers in the matter of land application of sewage sludge. 

The Federation supports the use of sludge that truly benefits the land, not the use of land to benefit 
sludge. It is essential to keep foremost in mind the role of American farmers and farmland in sustaining 
all Americans and the role of a clean environment and abundant wildlife in the ideal American way of 
life. The jRarmer is at a serious disadvantage in waste disposal issues. 

Farming areas and their associated wildlife habitats seem to be targeted for waste disposal because of 
their sparse human populations and lack of resources to protect farming communities from the long 
predicted, and now evident, plans of metropolitan areas to unload their waste problems and risks on the 
farmers. H.R. 4360 can emphasize the close ties between farmland, wildlife, and our environment. 

In particular, it seems reasonable to include in the bill's preamble a firm resolution to the effect that 
the USDA and its director, the SCS and its field staff, and associated research institutions implement 
this bill from a primary mission of enhancing the lot of farmers, improving farmland, and protecting 
our natural resources, as opposed to putting these at risk in order to help metropolitan areas solve their 
problems. 

By making it easy for waste sources to dump their refuse, along with its related risks and liabilities on 
the farmers, we risk not only the welfare of our farmers and the environment, we enable waste sources 
to continue their polluting ways without true accountability and without realistic efforts to limit the 
quantity and harmful contents of their wastes. 

The current form of the bill (as of March 19) is a great improvement over existing law. However, we 
believe that the following concerns should either be addressed as amendments to H.R. 4360, or as 
guidelines developed as a result of the bill: 

Risk Analysis 

1) The owner of a proposed land application site must be given a thorough written analysis on the 
benefits, risks, liabilities, and responsibilities (both short and long term) of sludge application to his 
land, and a clear indication of his rights in controlling the time, rate, and termination of application. 
Public notice of each proposed farm application site, with full legal description, must be published twice 
in each newspaper in the farm's home county. A full accounting of the source, tonnage, test results, 
and dates of application must be made a part of the permanent legal property abstract. 

Currently in Oklahoma, it seems that sludge disposal firms are free to use propaganda to induce 
the farmer to allow land application, and there is no requirement for full disclosure of the true level of 
benefits and risks, no requirement for informed consent of the farmer, and no provisions for public 
records which would alert a future land buyer of potential liabilities. 

2) Detailed plans and studies must be done to ensure protection of ground and surface water. 
Currently, it appears that the land application of sludge can be planned and carried out with no 
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attention to the location of aquifers, boreholes (other than known wells), and subsurface ground 
structure. Environmental Protection Agency booklets and other studies clearly indicate dangers of 
aquifer contamination. 

3) Extensive research should be done to determine the long term effects which agricultural land 
application of sewage sludge has on the ecosystem, from the smallest beneficial micro-organism to the 
predators at the top of the food chain. 

Most of the current research and regulations concentrate on a few of the heavy metals, and have 
little to say in terms of the overall effect of the myriad components of municipal sewage sludge. 

4) Extensive research should be done in regards to each of the "risk" areas delineated by EPA in 
land application of sewage sludge. A panel of distinguished scientists with expertise in the specific 
areas of risk should be assembled, and aided by highly qualified statisticians, should analyze the 
available research, recommend application regulations and restrictions, and delineate and prioritize 
needed research projects. 

Required Treatment 

1) Source treatment must be adequate to ensure that viable pathogens are not introduced into the 
farm environment to an extent that humans, farm animals, or wildlife populations would be exposed to 
substantial risk. 

2) Research must be done on the effects of long distance shipping and other delays in land applications 
of sewage sludge. Are there any pathogens which could regenerate beyond safe levels, particularly if 
the treated sludge is barely within guidelines when dispensed for shipment? 

Current regulations specify the level of treatment required prior to shipment. Tests for 
pathogens are done immediately, or else the sample if refrigerated until testing. However, the actual 
sludge may sit in containers for weeks before application. Salmonella, for example, multiplies rapidly 
at room temperature. 

3) Careful consideration should be given to all the possible components of sewage sludge and 
appropriate regulations should be developed for each component. In particular, contents such as salt, 
oil, grease, organic compounds, surfactants, nitrates, etc. should be studied and appropriate limits set. 

Current research and regulations concentrate on heavy metals and their uptake by the plants. 
Other means and types of contamination donU get equal coverage. 

4) The effect of dewatering should be studied, particularly in terms of its benefit or detriment to 
the farmer. 

£>ewatering appears to decrease the soil conditioning and fertilizing value of the sludge, while 
concentrating the pollutants that would be added to each acre of land. 

5) The synergistic effects of the components of sewage sludge should be studied thoroughly. 

It is well known that many chemical compounds have a much stronger impact together than 
separately. 

Safe Application 

1 ) Thorough research should be made into the most effective and beneficial manner of incorporating 
sludge into the soil. 
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More than 75% of the sludge can remain on the soil's surface when the sludge is applied 
according to accepted methods in some states (such as Oklahoma), leaving ample opportunity for 
pollution of air, water, and the ecosystem. Research should be conducted using the same incorporation 
methods as are allowed by regulation. 

2) Research results and regulations of agricultural land application of sewage sludge shall be specific 
as to soil type, climate, wind conditions, ground and surface water formations, crop grown, and the 
general ecosystem of the test site. 

Current EPA regulations list "grains" as one crop type and treat all grains the same. However, 
studies have shown that while small amounts of heavy metals accumulate into the com grain, wheat 
tends to accumulate much more~up to the same level as the leafy part of the plant. Additionally, 
studies have shown high production of com on sludge applied land, but studies have also shown a sharp 
decrease in production of wheat on sludge applied land. 

The farmer deserves to know the effect that can be expected for his type of soil, climate, crop, 
and farming methods. The benefits and risks associated with land application of sewage sludge must 
be determined for each specific crop before sludge can be applied to land used to grow that crop. 

3) When conflicting information is available from reputable research institutions, the research shall 
be deemed inconclusive, and agricultural land application of sewage sludge under the conditions studied 
shall be prohibited until the conflict is fully resolved. 

Our land and water resources are too valuable to risk when reputable scientists maintain that 
current treatment methods and resulting contents of sludge render its safety for agricultural land 
application uncertain, or worse, almost certain to cause long term problems. 

4) The data from some studies clearly indicate a significant detrimental effect of sludge application 
for certain crops and a significantly higher buildup of water polluting nitrates in cropland treated with 
sludge as opposed to commercial fertilizer. Refer to Colorado State University's study comparing the 
utility of sludge application to that of commercial fertilizer on dryland winter wheat. (TR91-S, June 
1991) The average wheat production on sludge applied land (optimal application level-three dry tons 
per acre) was only 1/3 the production on commercial fertilized land (optimal application level~60 lbs 
per acre). The nitrate levels were 4 times as great in the sludge applied soil as in the commercially 
fertilized soil. 

Wildlife and Natural Resources Protection 

1) Regulations must be developed which protect the environment and wildlife and which specify 
appropriate penalties for harm to either. 

Current regulations specify treatment and testing levels, and application procedures. There may 
be no significant regulation of effects on wildlife, the environment, or long term environmental impact. 

2) Special restrictions should be formulated to protect migratory birds, endangered wildlife 
populations, and scenic areas. 

Current regulations make no provisions for protecting wildlife and for preserving scenic areas. 

3) Research should be done on the short and long term effects of land application of sewage sludge 
on the use of said land for recreation, hunting, fishing, and observing wildlife. The loss of use of the 
land for any of these purposes for any appreciable time shall be considered a cost and must be included 
in the cost/benefit analysis in determining the suitability of a site for sludge application. 
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Insurance/Liability 

1 ) The sludge source and/or sludge handler must post bond or purchase insurance (within the target 
state) sufficient to protect the farmer from all sludge related losses and liabilities incurred for a period 
of at least 20 years. 

The sludge source and sludge handlers reap large immediate benefits. They pay fanners nothing 
to apply sludge of questionable value and leave the farmers with most of the risks and liabilities. 

2) The sludge source and the sludge handler must provide proof of their separate and joint 
capability and contractual commitment to adequately mitigate any harmful effects of the land applied 
sludge for the life of potentially harmful sludge ingredients. 

Why should fanners bear the risks? What protects them once they put the sludge on their land 
based on their trust in the EPA?, the USDA?, the sludge handler? 

Market Research 

3) The USDA should research the possible detrimental effects of land application of sewage sludge 
on the marketability of crops known to be grown on "sludge land". 

Consider the "Alar" apple scare and the "Chilean Fruit" panic. Many farmers can be ruined 
financially in a short time due to consumer concerns about a crop, whether or not the concerns are well 
founded. The wide variety of sludge contents certainly offers opportunity for consumer concern at any 
time. 

Research Analysis 

1) Regulations must be extensive and strict enough to ensure thorough, objective, and reliable 
monitoring of the sludge treatment, content, application, and its effect on the soil, water, air, and 
ecosystem at each application site. 

Typically, sludge application plans target a particular community and include all local soil types. 
However, suitability may vary signiHcantly within one farm. 

2) Analysis of research results must be specific and not watered down by averaging over wide 
geographical areas, general sludge sources, soil types, crop categories, etc. 

Some research averages the effects over entire states, or even the entire United States! The 
impact on a particular farm, the farmer, and those consuming his crops needs to be delineated. 

3) The use of the "geometric average" in reporting sludge content data shall be considered 
conclusive evidence that the sludge source and/or sludge handler is aware of and intentionally hiding 
the fact that the sludge often fails to meet content regulations and restrictions. The handler applying 

such sludge shall be held in violation of (line 16-24 page 7 of H.R. 4360) for each batch of 

sludge and each application site for which the sludge content data is included in a report using the 
"geometric average". 

All reports of sludge content data shall include information on each regulated contaminant. The 
report shall' include the raw data on tests of each batch of sludge and a summary showing the range of 
test values attained and a separate rectangular coordinate plot of the all the test values for each 
contaminant. 

Some sludge sources and handlers have resorted to use of the "geometric average" to report 
sludge data, since it "smooths out" the variations in sludge. However, it is those variations which 
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should be addressed by regulations! One batch of hazardous waste mixed with several batches of 
normal waste looks pretty good when reported with a geometric average. With the geometric average, 
the average of "one" and "one hundred" is "ten", while the arithmetic average is "fifty". The range 
is "one" to "one hundred". The range is the most meaningful summary when content amounts are of 
concern. 

4) Comparisons between pollution on land receiving sludge and land receiving commercial fertilizer 
shall be done in terms of the total amount of pollutant applied per acre per year, and not in terms of 
parts per million in the material applied. Also, comparisons shall be in terms of actual farming 
practices, and shall not compare sludge to items such as pesticides unless the application of the sludge 
significantly reduces the amount of pesticide applied. One area worth research is whether the 
application of sludge increases or decreases the need for pesticides and herbicides, and whether sludge 
decreases or increases the nitrate concentration in the soil. 

In one recent comparison, the comparison was misleading in three ways: 1) it compared sludge 
with fertilizer quite different in composition than that normally applied on the farms in question, 2) it 
inaccurately generalized the comparison for one heavy metal to many heavy metals, and 3) it 
compared only parts per million in the source material, totally ignoring the overwhelming effect of the 
application of tons of sludge compared to pounds of commercial fertilizer. 

Right-To-Know 

1) The principal of "informed consent" shall be promoted and protected. The minimum fine for 
each instance of substantial misrepresentation in persuading a farmer or community to allow land 
application of sewage sludge shall be not less than per violation. 

2) Local communities deserve a voice in any waste disposal plan. If the waste disposer makes their 
"product" truly beneficial to the community and its economy, they will have no trouble finding 
acceptance. To force questionable projects on communities with significant opposition is shortsighted 
and destructive. In any county in which the disposal of out-of-state sewage sludge is proposed, at least 
one well publicized public hearing shall be held. At least 60 days shall elapse between the first 
publication of said meeting and the date of the meeting. After at least 30 additional days, a county-wide 
public vote shall be held. Unless a simple majority of qualified voters vote in favor of the land 
application plan, the plan fails and can not be re-considered for a period of at least two years. 

3) No farmer or community may be approached regarding plans to apply out-of-state sewage sludge 
prior to the certification by USD A, SCS, State Department of Agriculture, and other appropriate state 
and federal departments that the specific sludge and application plan are beneficial to farming patterns, 
soil types, climate, and natural resources in the target area. 

Many communities in Oklahoma were recently torn apart by a company "running from town to 
town" in its search for a place to dump massive amounts of sewage sludge. In each case, citizens were 
told they had "no voice", and had to sacrifice substantial time and money to protect their community, 
their environment, and their future. Friends were set against friends, before the land application plan 
was judged to be acceptable. 

4) The local SCS office shall monitor the strict adherence to all restrictions, regulations, and 
approved sludge application plans at each site. 

This would enhance local control and trust. 
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S) All records and test results for all land applied sludge must be available for public perusal at 
reasonable times. 

This would enhance local control and trust. 

Export/Import Rules 

1) No sewage sludge may be exported from any state for agricultural land application unless it 
meets all requirements for land application in the source state nor until sewage sludge of comparable 
quality and in similar amounts have been approved and successfully applied in the source state. Any 
state devoid of agricultural land shall be exempt from this requirement. 

At least one state has openly admitted that their sewage sludge is not acceptable for agricultural 
land application in their state. But, they plan to ship it to another state on an "interim" basis until better 
treatment makes it suitable for the home state farms. 

2) No sewage sludge may be exported from any state for agricultural land application unless the 
sewage treatment plant producing the sludge has a proven, unblemished record of meeting all treatment 
regulations with a margin of safety of at least 10% for at least three consecutive years. 

Presently, plants with long histories of inadequate treatment, overloaded facilities, and no proven 
record of environmentally safe sludge production are free to ship sludge for agricultural land 
application. 

3) The USDA will promote the beneficial application of sewage sludge on agricultural land within 
the "trade area" of each metropolitan area and will strive to ensure that the farmers* benefits from 
participating in sludge application programs equal or exceed the benefits enjoyed by the city and the 
sludge disposal operators as a result of the program. 

There should be some reciprocity here. The farmers who benefit from trade near to a sludge 
source and the metropolitan area benefiting from those farmers could work out mutually beneficial 
agreements. 

4) The annual increase in out-of-state sewage sludge disposal in any state shall not exceed 50% of 
the disposal of in-state source sludge for the previous year. 

States with small populations and small tax bases and revenues and limited experience in 
handling waste disposal problems should not be forced to cope with waste disposal amounts which they 
are poorly prepared to handle. However, these are the sort of states currently targeted by sludge 
sources and sludge handlers because of their limited waste regulations and limited economic resources. 

5) Sludge may not be imported from out-of-state for agricultural land application unless the sludge 
is of such a quality that when applied at a rate to meet all the nitrogen requirements of the farm crops 
grown on the target farm, the projected site "life" is at least 50 years under all applicable regulations 
and restrictions. 

The potential benefit to the farmland and thus to the farmer is directly related to the site life, 
while the risks are inversely related to the site life. 

Research Institution Restrictions 

1) No research institution, nor its representatives, who have accepted grants, consulting fees, gifts, 
other benefits, or promises of any of these from any sludge source, sludge handler, or their 
representatives or agents, may act as consultants, experts, or researchers in any of the proceedings 
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related to this bill. Said prohibition shall be in effect for a period of five years from date of the last 
benefit received or promised, whether of not the said benefit or promise of benefit occurred prior to 
the enactment of H. R. 4360. 

Knowingly violating this provision shall result in the immediate termination of all federal grants 
benefiting the guilty party, guilty department of the institution, or the entire institution, depending on 
the extent of institutional involvement in the violation. Said termination of federal funds shall be for 
a period of at least 3 years and not more than 7 years. 

A conunon practice at the present is to offer a nearby state university soil science 
department a "grant" to research the sludge application program if the program is accepted by 
the community and the regulatory agency. The soil scientists then l>egin malcing public statements 
as to the beneficial nature of sludge. There is a clear conflict of interest in such cases. 

Post-Application 

1) Regulations must be developed which govern the sludge application process from its initial 
planning and approval through the actual application process and the long term maintenance of sludge 
applied land. 

Almost all the research and regulations are based on an assumption of maintaining certain 
conditions on sludge applied land. However, there is usually no provision for ensuring that the land 
is maintained to standards AFTER sludge application ceases. 

2) All regulations should take into account the costs of "curing" soil, air, and water problems in the 
event contamination occurs. When doubt exists, regulations should err in favor of prevention of 
contamination. 

We must avoid a "quick fix" for the metropolitan areas that will tend to pollute our farmlands. 



The protection of the health and welfare of the public, our farmland, and the environment is hereby 
declared a superior concern to that of interstate commerce in all waste disposal matters. In particular, 
states, counties, and communities may enact more extensive and/or stricter regulations governing waste 
disposal. 

In all sludge application permits, the USDA and SCS shall ensure that adequate time and consideration 
are allowed before a permit is issued. In particular, if the proposed sludge application plan involves 
un-researched contents, amounts, site conditions, or crops the permit shall be denied until new research 
and regulations are completed. 

The burden of proof that a particular sludge application program is safe and beneficial rests upon the 
sludge source and sludge handler. The compilation of research results, regulations, and restrictions 
pertinent to that specific program must be prepared by the applicant and all costs of the approval 
process, including but not limited to, the application review, public hearings, public notices and 
elections, bonds and insurance and site suitability studies must be paid in advance by the applicant. 
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600 MARYLAND AVENUE S.W • SUITE 800 • WASHINGTON. DC • 20024 • (202) 484-3600 - FAX (202) 484-3604 



The Honorable Glenn English, Chaiiman 
House Agriculture Subcommittee on 

Conservation, Credit and Rural Development 
1430 Longworth House Office Building 
Washington. DC 20515 

Dear Representative English: 

The American Farm Bureau Federation (AFBF) is supportive of your efforts to 
examine the current regulatory framework for the application of sewage sludge to 
agricultural lands. We would like to provide both a brief overview of AFBF policy and 
comments on H.R. 4360 to be included in the hearing record. 

AFBF policy supports the safe use of municipal sludge as a voluntary portion of 
any farmer or ranchers* total management program. AFBF policy specifically states: 

"Government agencies responsible for approving land application systems 
should allow private agriculture to utilize municipal waste water and sludge, 
whenever possible, and we will continue our efforts to seek approval of such a 
policy. 

"We believe contracts governing the use of farmland for disposal of such 
wastes should: 

"(1) Permit voluntary participation by agriculture in a private enterprise 
system; 

"(2) Provide flexibility in amount and timing of application of the wastes 
according to agricultural needs; 

"(3) Provide indemnity payments for unsaleable crops due to Food and Drug 
Administration regulations or crop losses caused by components in the 
wastes; 

"(4) Provide indemnity for land should it be contaminated because of 
components in the wastes; 

"(5) Provide economic incentives for new or improved techniques for 
handling waste water and sludge; and 
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"(6) State that heavy nietals and other non-degradable materials have been 
reax>ved. The responsibility of this must rest with the waste handling 
authorities. *" 

As you can see from this policy. Farm Bureau is concerned, as you are, about 
application techniques, testing protocols and the potential liability for farmers and ranchers 
who may unknowingly apply substandard sludge. AFBF has continually urged farmers and 
ranchers to ensure that they are protected contractually prior to accepting any sludge 
applications and to deal only with sludge generators and applicators who have impeccable 
reputations. But as you are aware, the best efforts of a farmer or rancher can be thwarted 
by an inept or unscrupulous sludge generator or applicator. Effective regulation is a key to 
profitable long-term sludge use by farmers and ranchers. What form should regulation take 
and how should regulation dovetail with existing farm and ranch soil conservation and 
fertility programs? These are the key questions. 

Significant expertise exists within the Soil Conservation Service (SCS) and the 
Cooperative Extension Service regarding site specific management of soil and nutrient 
resources. This expertise should be utilized to ensure that the use of sludge is consistent 
with the overall management plan of a farm or ranch and with the conservation 
requirements of government laws and regulations. This does not necessarily mean that the 
United States Department of Agriculture (USDA) should be responsible for sewage sludge 
throughout the generation and distribution process. The Environmental Protection Agency 
(EPA) has significant experience testing and monitoring potential environmental 
contaminants. EPA is currentiy in the process of rewriting regulations governing the 
application of sewage sludge. AFBF hopes your committee will look closely at these 
regulations once formalized to ensure that all sewage sludge products, regardless of point 
of generation, are delivered to application sites as a known and tested product. If EPA 
regulations are sufficient to ensure this objective, they will serve the needs of agriculture. 
In addition, these regulations should include an active role for USDA working with actual 
application and as a technical information source for EPA regarding the particular 
constraints faced by agriculture. If EPA is unable to get the testing and monitoring job 
done in a timely and effective manner, which ensures confidence in farmers, neighbors and 
municipalities, an expanded role for USDA could be appropriate. We would hope that the 
committee would look closely at this issue prior to creating an additional level of 
bureaucracy. 

The issue of landowner liability needs to be clearly addressed. AFBF appreciates 
your efforts in focusing attention on this issue by including language in H.R. 4360 which 
links "alleviating any adverse effects" and "owning and controlling sludge." It is 
imperative that this issue be addressed either in the forthcoming EPA regulations or in 
legislation fh)m your subcommittee. 

Finally, AFBF believes strongly that regulation of municipal sludge should be a 
process which makes no distinctions regarding the point of origination of sludge. The 
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emphasis should be on the quality of the product delivered for land application not the 
origin of the product. States and localities should be able to adjust regulatory programs 
within overall guidelines based on local conditions but not on origin. 

Farm Bureau appreciates the opportunity to provide input to the subcommittee. We 
look forward to working with the committee to ensure adequate regulation of sewage 
sludge production and USDA involvement in safe, environmentally sound and economical 
use of sludge by farmers and ranchers who desire to do so. 

Sincerely, 



/WhnC. 



Datt 
Executive Director 
Washington Office 



JCD/jb 
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STATEMENT OF 
BIO GRO SYSTEMS, INC. 

SUBMITTED TO THE 

SUBCOMMITTEE ON CONSERVATION, CREDIT, AND RURAL DEVELOPMENT 

HOUSE AGRICULTURE COMMITTEE HEARING REGARDING 

BENEFICIAL USE OF SLUDGE AND HR 4360 

APRIL 2, 1992 



JANE B. FORSTE 

DIRECTOR OF TECHNICAL SERVICES 

BIO GRO SYSTEMS, INC. 
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COMMENTS ON H.R. 4360, AGRICULTURAL SUBCOMMITTEE 



Mr. Chairman, members of the Committee, I appreciate the 
opportunity to provide comments on behalf of Bio Gro Systems, 
Inc., Annapolis, Maryland on H.R. 4360, amendments to the Soil 
Conservation and Domestic Allotment Act. 

My academic training includes B.S. and M.S. degrees in agronomy; 
I am a Certified Professional Agronomist and have also had 
extensive work experience in the field of wastewater treatment. 
For the past 11 years I have worked for Bio Gro Systems where I 
currently serve as Director of Technical Services. Bio Gro 
provides sludge management services to municipal clients 
throughout the United States, with emphasis on the beneficial use 
of sludge biosolids, particularly through land application. Our 
technical staff is comprised of agricultural specialists, such as 
agronomists and soil scientists, as well as many individuals who 
have had hands-on experience in managing farming operations. 
Since 1978, we have operated projects in 17 states from coast to 
coast applying sludge to agricultural land to enhance crop 
production. Some of the these projects have entailed 
transporting sludge across state boundaries in order to meet the 
needs and the desires of the farming communities. 

I believe our qualifications and experience provide us with a 
unique perspective on the practical implementation of regulatory 
programs in the farm setting. Because we work closely with the 
farmers who participate in our programs, we appreciate and share 
the Committee's concern for protecting their means of livelihood 
as well as protecting the environment and public health. 

As contractors to municipal sludge generators, we provide the 
management services to insure that sludges produced from their 
facilities are land applied in accordance with Federal and State 
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regulations. Our bonded and insured contracts with generators 
require that we operate in accordance with all applicable 
regulations and that we do not accept a sludge which does not 
meet all standards required for land application. It has been 
our observation that generators who elect to contract for land 
application for some or all of the sludge they produce are deeply 
concerned that the sludge meet regulatory standards so that it 
can continue to be removed from their facility. Backlogs within 
the treatment system due to inadequate solids removal may result 
in violation of NPDES water quality standards with resultant 
enforcement action. Similarly, municipalities practicing land 
application recognize that significant industrial contamination 
could jeopardize their ability to use sludge as an agricultural 
commodity. The dramatic improvements in sludge quality (e.g., 
lower levels of metals) which have been achieved in the last 
decade as a result of industrial pretreatment programs provides 
strong testimony to the commitment of generators throughout the 
U.S. to achieving appropriate sludge quality standards and 
thereby protecting their beneficial use options. 

One of the most significant barriers to land application and 
beneficial use has been the misperception by the general public 
of the nature of sludge products as well as a lack of 
understanding of the safeguards incorporated into Federal and 
State programs. As a contractor, we have developed public out- 
reach programs for each of our projects tailored to the needs of 
the specific situation. As part of state permitting processes, 
we provide technical and agronomic information to the farmers who 
participate voluntarily in our programs. We also work with 
neighboring communities and individuals to demonstrate both the 
efficacy and safety of the programs that exist today. After 
decades of land applying and otherwise beneficially using 
sludges, there has yet to be found a dociunented instance of a 
negative environmental or hiunan health impact resulting from a 
regulated program. 
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As noted in the testinony subaltted by several organizations at 
the April 2, 1992 hearing on H.R. 4360, the energing technical 
regulations from the U.S. EPA (40 CFR Part 503) represent the 
consensus of the forenost agricultural researchers throughout the 
country, including USDA. We believe that their participation 
will ensure that this precedent-setting, comprehensive, risk 
based Rule will be based on the most valid and relevant data 
available. The 503 regul^ticias will protect hiunans, agricultural 
crops and all potential exposed organisms in the soil, water and 
air at sites where sludge is applied to the land. The massive 
gathering of data from decades of research at USDA and land grant 
universities across the country provides assurance that these 
regulations will address all legitimate concerns. State programs 
administering the 503 regulations will continue to provide 
mechanisms for beneficially recycling (as biosolids) the 
nutrients and organic matter resources contained in our nation's 
sludges. 

The 503 technical standards provide a framework for regulations 
based on worst case scenarios which are extremely protective of 
the environment. Such standards will also provide significant 
liability protection through their conservative and comprehensive 
approach based on negligible risk. While the regulations will 
provide for a site specific approach (i.e., a relaxation of the 
numerical and management standards) such exceptions will require 
detailed risk analysis and are not likely to be widely used. 

The "clean sludge** numbers proposed for unlimited application of 
biosolids to farmland (and the numerically identical field 
loading limits for biosolids exceeding the **clean sludge** 
numbers) insure a material that is safe and acceptable for use 
when it reaches the farm. As such, it should be regulated as a 
nutrient source under the 503 standards. To insure that such 
standards are met, states can require additional data from any 
sludge source (including those of marginal quality or those 
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coming from out-of-state) . Such monitoring requirements will 
serve to verify the safety of the practice of land application 
and provide public assurance that the standards are being met. 

Current (1979) Federal regulations were developed with input and 
consultation similar to (although less comprehensive than) that 
provided for the 503 Rule. With USDA guidelines, these 
regulations have become the basis for guidelines or regulations 
in many state programs. Frequently, these state programs also 
include advisory input from USDA, Extension and Soil Conservation 
Services, and other agricultural groups. Their input is 
extremely valuable in developing workable land application 
programs and is needed during the implementation of EPA*s 503 
technical standards. This implementation will occur through 
specific state programs required under EPA*s companion 501 Rule 
(State Sludge Management Programs) . The intent of the 501 State 
Sludge Management Programs is to build upon and reinforce 
existing state programs, which we believe is the most realistic 
way to implement a federal program which has such local interests 
and impacts. Good state programs will manage and enforce the 
general technical standards of the 503 Rule as a baseline which 
is protective of all environmental and agricultural pathways. I 
have included in Attachment 1 a two-part article which describes 
the approach taken by the agricultural Peer Review Committee 
(PRC) in developing valid, risk-based standards for inclusion in 
the final 503 Rule, along with other scientific data relating to 
land application and its environmental impacts. 

Site specific permitting for land application is presently 
managed by state programs and this will most likely continue for 
the foreseeable future. In states where land application is 
practiced, both informal and formal mechanisms exist to solicit 
input from Extension Service, SCS and other agricultural 
interests. Their advice keeps farmers (who are the ultimate 
users) informed as to the appropriate use of biosolids in their 
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overall nutrient management strategies. He strongly believe that 
the advisory role of the agricultural organizations is an 
extremely valuable component in developing land application 
programs and should be continued as such rather than altered to 
include a regulatory function as proposed in H.R. 4360. 

Our experience in managing land application programs has sho%m us 
that state permitting programs have developed significantly in 
the years between EPA's 1979 (40 CFR 257) Rule and the 503 Rule 
due for final promulgation in July, 1992. These programs are 
based on both Federal guidelines and the needs of individual 
states and regions. They are usually quite detailed with respect 
to site specific considerations, and we believe that the states 
remain the best vehicle for addressing specific regional concerns 
(generally through individual counties) . Such programs can 
readily incorporate the new 503 technical standards which are 
based on negligible risk to the environment, the human 
population, crops and animals under worst -case conditions. Any 
remaining considerations involve integrating land, application 
with agronomic management practices which are site specific and 
can be developed by the states. 

With scarce resources available for virtually all government 
programs, we believe that SCS, Extension, USDA and other 
agricultural agencies provide the best source of advice on the 
agronomic issues that relate to land application. Once sludge 
has been approved for land application through existing state and 
federal programs, it is a fertilizer substitute and soil 
conditioner. Therefore, any management considerations should be 
part of larger management issues (e.g., nutrient and other best 
management practices) relating to a particular farm. States 
already impose limits on nitrogen applied through land 
application, along with restrictions on slope of land and 
proximity to surface water, drinking water sources and other 
potentially sensitive features. Land application programs 
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operate within the context of existing conservation plans, 
nutrient management plans, and other mechanisms for maximizing 
crop production while minimizing environmental impact. 

Increasing pressures on agricultural producers to address the 
issues of nutrient management and environmental protection 
require the development of programs which make sense both 
environmentally and economically; land application is only one 
component of this larger goal. Singling out sludge transported 
interstate (which may be of higher quality and greater value than 
some intrastate sludges) would create an unjustifiably negative 
perception of land application. It would also have a dampening 
effect on the efforts which have produced high quality sludges 
which pose negligible risk, regardless of origin. We should 
continue to: (1) enforce local pretreatment standards; and (2) 
develop and implement reasonable and workable state programs for 
land application as part of overall resource management. While 
the goals of H. R. 4360 are not incompatible with these goals, we 
believe that the combination of mandatory state programs with the 
independently enforceable federal technical standards contained 
in the 501/503 federal programs will better serve to achieve - 
these goals. At the same time, the agricultural community can 
continue to rely on the support from agricultural organizations 
in their traditional advisory, rather than a regulatory, role. 

I am enclosing some newspaper accounts (Attachment 2) which 
illustrate both the public acceptability of land application 
programs and the enthusiasm with which farmers participate in 
these programs. I appreciate the opportunity to provide these 
comments on H.R. 4360 and would be happy to answer any questions 
or provide additional information to the Committee or the staff. 
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ATTACHMENT 1 
Tachnical Data 



REGULATING BENEFICIAL USE 



TWENTY YEARS OF 
APPUCniON RESEARCH 



Research data 
horn low metal 
sludges applied in 
the 6eld over 
many years are the 
only real basis to 
make regulations 
for land 
application of 
sewage sludge. 

Rufus L Chaney 
Parti 



SINCE ABOUT 1970. scuntific ra- 
■ a ith hu bMO c ond n c t ad to u- 
saH the benefits and rialu of uatDff 
iiBiiiifinel sewage sludge oo crop* 
land. Tlus pner is an attempt to 
aingle most important lesson 
ibout uifag stodge — that primary r es ea r c h 
are the basis for regulations Any^ 
rese a rch results sre ignored dur- 
ing proparatian of a regulatioo. that regula- 
tioo is bound to have problems. 

Whep good research iufuii nation exists on 
a subject that is to be regulated, public and 
private groope may easuy woric with the 
U.S. Environmental Protection Agency 
(EPA) to make ragulatiflos based on that in* 
formation. It is more difficult when r es ea r c h 
is incomplete or fragmented, as resulted 
from the inadequate da t abas e on sludge sp- 
plied organic polhitants. Heavy metals were 
studied since 1970. but organic pollutant re- 
seerch began in the early 1980s snd then re> 
search dieid because of funding limitations. 
Enough informttion waa available to make 
the appropriate regulation, but these re- 
seerch results wore hard to assemble, snd re- 
quired the spedsl knoiHedge of scientists 
working in that area to find the information. 
One of the most important findings of 
shidge reeearch is a reont condusiop that 
we can define a "no obeerved adverse effect 
level" (NOAEU quality shidge. Theee find- 
ings resulted in the "Clean Shidge" defini- 
tion m Chaney (1989). Much work has shown 
that sludges can be beneficial. These 
NQAEL shidgee. however; have eepedally 
low risk, as rapeatedly demonstrated by re> 
sesrch. As wiD be shown bebw. the adaorp- 
tion of metals and organica Inr adaorptHO 
sitae in shidgee is the technical reeaon why 
equal amoonta of w***^!* or organica can be 
applied in NQAEL shidges without efiects. 
wMeadditiooa of pure chemicals to soils can 
cauae adverse effects. This findhig inay help 
eiEplain why there is a t<!ghnicel baaip for is- 
creasiiig the cumulative '»«f>^*« awH jcumula- 
tive organic polhitantappiicatiopratee in the 
new Clean Wtim Act 503 Regulation rather 



than to lower the cumulative '**««*<"g« aa 
origfaiaQy p iopoaed by EFA. The m is und s f 
standings, the errors, and miainterpretatkaia 
of f ■ M l tii£ data that pflriiipf rraifneeri ^"«^ 
led ER\ staff to the preeeot 503 draft have 
to be uadaratood in their entirety in relatioa 
to ahidse reeearch. Research data from low 
metal rtidns npUed in the field over many 
years srs the only rsal basis to make ragula- 
tMBS for land iWlicatMn of eewage stodge. 

■nmnoriuMi 

First, we shouhl note that there are rea- 
sons why we went to uee ehidge on cropland. 
In terms of giuuud water protection, organic 
nitrogen in ehidge is much less likeqr to 
cause ground water poOntioo then chemical 
N-fertuizers. Shidge phoqihorus is also vary 
valusble on cropland. In aome eoOa. other no- 
trienu can be benefidaL For example, with 
iron deficient calcareous soils, shidge is a rs- 
markably beneficial iron fertilizer that aim- 
ply cannot be replaced with any normal com- 
mercial fertilizer 

Zinc and copper are often deficient or be- 
coming deficient in soils that have been uaed 
to produce crope for maqy decadaa. Stodge ia 
a very good w^ to apply zinc or copper 
rather than buying pure eahs. Oiganie BM^ 
ter is shrays beneficial m eoil Becanae hy- 
dntod Hme ia uaed to stodge dewataring aft 
many locations to save ehidge I 
coeta. some atodgee have ew 
hme equivalent, to them to | 
coet savings to farmers. Of c 
tion of shidge haa to be done to such a way aa 
to prevent applica ti on of exceesive nitrogM. 
and to control oroekm. Shidge eroding Into 
surf see water bodiee can r Js aee i 



trate leaching to groiiiio water; eo nitrogen 
eppUcationa are limited to the requremenft of 



crape to be grown. 

llie eoil c onditionsr propertiee of 
have excKiCionally hewefKiel ueee to 



t of dietnrbed land. Whether it ie usi^ 
ehidge aa a aoil oonditioBsr for a ooal or other 
mine spoil that neede to be revegetatad. a 
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landfiB tbMt is bd 



tCatad. or disturfaad most exposed to the possible effects of 
sludge innliwl cootenineiits. 



been foand. Many locations use sewage 
shidge or shijdlge oocqMMt at a high cumula- 
tive ipplieation rate to revegetate and pre- 
vent tne en viroomental hazards from the wa- 
ter or air pollution from these disturbed land 



One last aspect of shidge use 
that should never be forgotten is that benefi- 
cial use kwers the not cost to sode^. Sodsty 
pays for riudge hsndKng. be it lend applica- 
tion or JB cinwat ion. Ik^Mycn need regnla- 
tions lor shidge utilisation based on proper 
mieai'ch findings so that the minianm cost 
associated with environmental protection 
can be obtained. 



Mrs genflraOy agree that the path- 
ways EFK ussd sre vahiabU. important and 
dare not be ignored (Page et aL. 1989). Vk 
developed moot of theee pathways to be con- 
sidered ior risk asseesment of sludge applica- 
tion <m agricultural cropland, and EPA 
added several more that we had not yet set 
into qua nli tat i ve oi od els for risk a s st t s a ment. 
Pathways for environmental toxicity and 
transfer are the only way to scientifically 



ahidge^ we 1 
^rbasedo 



Why has there been sudi concern that uti- 
lization of sewage sludge be properly regu- 
lated? Everybody knows that compared to 
tlMar aofl. food, or drinking watei; sludge is 
contamiiMted — with metals, organics. and 
pathogens. Iliis doesn't mean, howevo^ that 
ahidge cannot be a vahiaUe reeouroe. Histor- 
icaOK the pretreatment of industrial wastes 
<Ud not exist in many cities until the last five 
years or even less. Some cities' shidges have 
always been low in metals. But others were 
eztrnoely high before sludge regulations 
were introduced. In most dties. pretreat- 
ment by industry stopped problems of 
sludge contamination at levels unacceptable 
to agriculture. Experience shows that when 
cities have impkimenteri pretreatment. it of- 
ten actually has recovered funds for industry. 
This is not the situation with every heavy 
metal, but it is formost. Pretreatment is pos- 
sible — ' and necessary. 



Shidge utilization was first regulated in 
1979 (US-EPA, 1979a). Attempts to com- 
plete the regulation and include distribution 
and marketing of sludge and composted 
sludge products were near completion in 
1981. but then stopped. Congress subse- 
quently passed the Qean ^^ter Act. Section 
503. which required ERA. to develop a com- 
plete set of regulations that protects differ- 
ent environmental media equally. During the 
last decade, as EPA worked toward the new 
regulations, methods to assess the risk of 
sludge applied contaminant transfer in food 
chains, etc.. were identified. These methods 
were reduced to the 12 fundamental path- 
ways for risk assessment shown in Tule 1 
(ERA. 1989). Some are obvious pathwasrs, 
such as plant uptake of contaminants from 
soils, and transport into plant tissues used as 
foods by humans. Pathway 1 assesses the 
national average effect on human diets, while 
Patiiway IF considers that an individual 
grows a large fraction of garden vegetables 
on aludge amended soils after a sludge utili- 
zation program ended and the land was con- 
verted to residential use. Table 1 also shows 
the Most Exposed Individuals, the persons 
or other environmental receptors which are 



Inthecaaeof 



soils and planta. Wb knew that plant uptake 
of contaminanta in soil-shidge mixtures waa 
one pathway; metab in the soil solutran 
move from the soil particles to the roots, are 
absorbed hi the roots, and then transkwated 
to other plant parts. Organic oompounda ap- 
plied hi dndges usuaDy move through the 
sofl air by volatflizatkn rather than by disso- 
hition in the aoil water. lUa aUows transfer 
to the plsnt roots or folisge, particulariy into 
the peel of carrot storage roots. One of the 
moat inqportant pathwaya. however, the 
pathway that is probaUy most limiting of 
aU. has to do with direct dudge ingestion Inr 
grazizig Kvertock (Pathway 4 or 6) or chu- 
dren (Pathway 2F). The dudge is rorayed on 
the crop or remains on the aou surface. It st 
fows the direct transfer of all pollutants, not 
just the ones taken up by plants. 

Surface applicatkin is periiaq;>s the least ex- 
pensive way to apply shidge if land is avail- 
able at short hauhng distances — whether 
one uses high flotation trucks or simpler 
eququnent used for application of liquid ma- 
nure. Shidge that dries on the plant adheres 
for a kmg time, and is not washed off by rain- 
fall after it dries. Figure 1 shows two blades 
of tall fescue picked in a fidd to whu:h aludge 
had been spray applied 21 days before the 
leaves were eiamined. The left blade had 




Most Exposed Individual 



1 


Shidge-* Sol--Plim^Hufnan 


General Food Chan: 2.5% o( tood. 


IF 




Home Caiden After S yr; 60% leal veg. 


2f 


Shidge-Sol^HufflM 


Residential Soil. Syr: 200 mgsoM. 


2-MM 


Shidge^ Hufiun 


Sludge product: 200 mg siudgeM. 


3 


Sludge-Sol-Ptam-Aniinil-«Huinan 


Farms: 40% of meal. 


4.&tftet 


Shidge-Anml-Human 


Farms: 40% of meat 


44«xed 




Farms: 40% of meat. 


S 


Shidge->Soil-*Plim^Animal 


Livestock feeds: 100% on sludged land. 


6 


Shidge-Soi-Aiwia 


Graang UMStodc 1.5% shidge m del. 


7 


Shidge-Sol-Plim 


"Crops": strongly acidic shidged soi. 


8 


Shidge^Soi^Sol Biou 


Eamwonns. shigs n shidged soi. 


9 


Shidge-Sol-Sai Bioa^Pretfator 


Birds: 33% diet affected by Shidge. 


10 


Shidge-Soi-Airtom Oust-Huiran 


Tractor operator. 


11 


Shidge^Sol-Surtace Vtater-Human 


WMer quality Ciiiena. 


12 


Shidge-Soi^Air-Hunun 


Farm houselioids. 


12W 




WM water on faffls: 100% of supply. 



Theu paltmays lor rak aaessmtM malt 10 humms. kvestoek or the mnfoomni. ami iht Most 
Mnndual lo te firottcM tif a itguuaon based on the Pathwar Anaiysn (EM. 1989: O'Connor et al. 
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growB from tlM baM of tlM plant aiaei 

shidfowMqiplidL bat tht right bladowM wm to rw rinrti t bt Ja^O faa io fcho bt 
cowod with **"**tt aftv applkirtop Hid todMoloB^iv tUo §> actio Sona lacipa dtr 
hu aMfi iwidna adhvtaf aft* 21 dasra. waaetM^dawaf thaaiudia.haatitoiitto 
Chaaqr aDd Uogrd (1979) rapoctad thatfor tha eaoattyrida^ and thn add irafev back jd 

it iMo traeka to oaa tha bUaetiaB 




• is . 

I of tbia Qfpa, 



Thi patbwaar anafaraia anablaa na to bnak 
tha tafalB of ataMMa anlo what bap> 



l a rnmiiMn da t io na and p«a to aadi vten thnr ara ooiiad in aol or 

ragulationa wwa'davalopad laqoiriBf that pnant in afadfa an tha aol aorfaca and ao 

thacrapbadippadorgraaadtoaloifhaicht on.(aiannfa9i0»tatradaeadifaaoane«tof 

bal>yag|» yypl icatiflB . and that th— baa tha "WflMt Ba nig- far wmid— Hon of 

niiiiiiiBiiw 80 day waitiag pariod baioia ga^ potartial UiiicHjr to tha food cnajn if traca 

ingBvaatockwato a l hw iacltoantarthalaid. dnMntaaraappliadtoaaila.Afintgroapof 

TUa Ui^Mat poaaibla npoanra to ahidffa oaatalaiDchHlaatheaathataraaoinaolnbltor 

^ipBad cwitaiHinaHfa can ba avoidad by v^ ao ationvQr adaorbad to aou or m plant loota 

ing anbanrfaoa iqjaction aquipoMnt. or mis- that thqr an not tranaloeatod kto adUa 

lag tha atod ga into tha phwrhyraoabafara ^antpatt8.F«r8xafflpla.laadiaaohiaohibla 

ffjiuiuMcnpiMutnM. Iiaiudga<viiitaiiia "****** tha plant loott and owcwy ia ao 

eaaiva kvala of rontamfamnta aa ammd bound hMida tha fifarooa plant roota. that 

Pathway 4-Siirfaoa. lavab which can thqr dant fit faito tha adBda ptant pavta. 




aipoa ui a to tha a 

fold far organica. and proportionally to dfln- byplantafraniahid^ 

tioB for matala. ndnoa^ayiddorovankiBcrmlUa^^pky' 

Sobanznoaiiqacoonof Biinidor dawatortd totoiicity luqppanad wnn aliwga OMolHy 

ahidgaa ia tha "baat avaflabia tachnology" waa pooc|y ragolatad, far wraniiila. dna to 

for HipUcatian oo paatnraa. Iqjaction pra> long tann ahk^a qipHeatian bafora anyona 

vato direct ahidga fayation Iqr li v aato ck . lacoigidiad that ahidqa wata rgnra nrinatad 

m alo d o r , and iiitiogan loaa. It ia not alw^ra with haavy matab. Phs^totoftidty laaidtad 

laniiirad. Land ownara ia mral conimiinitiaa whHovarwyatrang^aeidaoflainHtal>aanp 

toHrant of odon than many paopla aitivacrapa mid afaidfM with U^oonentra* 



aranaarBrcitiaa.Bgtthacnmhinartnnofniat- tiona of pglhitanta wata comb i n ad <far ra- 
odoi; loaa of nitrogan to tha ah; and ahidft viaw.aaaChanqr and Giordno, 1977; Logan 
^^^^^^^^^^^^^^^^^^^^ ad Cbmmji 19681. If anoaaaiva anwonta of 



^ coppot; or nidcal ara qipliad to atrong^ 

lie aofla. tha matala can canaa phytotoode- 

itjc Howww naithar tha laval of matal hi tha 

foraga crop, nor tha grahi. would ba fai^ 

I mumi in um,^ btBat^ "-^ ' •- rtujuiirMA, Tnh. i.«.i/ eoougji to BquTa Evaatods If fad to cattia or if 

LetftmPMFomg^ MKdmmLtifelsCtnnatyiilnttir ingwtadbywildlifa.Thna.phytotoadcityBw. 
Ctfb Stap Mw GMUkan vanta auaaaiva plant uptaka eonmand to 
' *t tolaratad hy animala. and tha food 



-mgfkg dry lotagt- — mg/ttgdrydm — chafaiiap 

There are aacoaptiona to the pnitactiona 



At. iBBfl. yM QJH-1 3-10 sa SO. SO. sa P"**^. ^J^ ?**V^,?*^,f?"'P' 

B yM 7-75 75 ISO. (ISO.) (ISO.) (ISO.) twna which hava been tha locna of ir- 

Cd* Fab 0.1-1 5-700 0.S oj OJ OJ r oeea rch in agieultara. li v aa t oc k haw 

Cr** yM 0.M 20 (3000.) (3000.) (3000.) 3000. hquiad by aoib with e»i aaeiwa iiliiluui or 

(^ Fai7 0.014J 25-100 10. 10. 10. 10. l uu ly lden um far onturiaa. and hanma in* 

Cu ytt MO 2S40 100. 25. 2S0. 300. j^ frgn aal ^'«^»"«""' waa *HrTtf * M fa 

L ^ Jl1n» ~ inS <S J!!!- <^ 1969.CadmBaniaaaai^abaori)adlqrerapa 

Ft ytt 30400 - 1000. SOO. 3000. 1000. ..ul rmn n— rh limUrT^ ■■!■ flMIBMtMia IfTlia 

Mn ? 15-1S0 4OM000 1000. Km ML MM aadeanreachlavaiathataredani«wi8if tha 

Mo F* 0.14.0 

W ytt 24 - 30. 30. 30. 30. eaaa from aai cadodBm occuwed in Japan 

St Fan 0.1-2 100 (2.) (2.) 2. 2. where mkdnf waataa poOotad pmldiy ifaa 

V ytt? 0.1-1 10 SO. SO. (W.) 10. fielda. aad fam fanaOiaa conaufliad tha ifaa 

Zfl ytt 15-1S0 500-1500 SOO. 300. 1000. 1000. growa OB tfaeaa paddiea for a llfalina (Oa- 

^^ ^^^. — nmr at aL, 1987J. 

niCtmaffatOf. them oouU ba a eindlar inddanea if aria* 

eaum ml¥tn$ tOKlt. LmmlUK pi-^'*—^ — — ■ a- .«i#». »- — — u— -. -^ nmm w«o ■nanmimwi ■ ww^, hwmiw » 



aata looda groan an a < 

* aofl for a iifatima> Ibunan di^ 




Digitized by 



Google 



157 



for KvMtoek. wd molyiidMiniii it also • piy 
tenUoQjr Unk denMOt. but oofjr • wy vary 
low perewtago of alndmhava indiutrial 
cowfaniinartoB with molybdanmiL And that 
prooloin J 4wld bo oooiplotaqr oocractad by 



As noted above, the SoO-Plant Batriar pro- 
t e ct ioB can be dicumvented by direct dodge 
ingestion. Where certain levab ara exceeded, 
the ahklge will hsve to be qiplkd by iojec* 
tion. IhUe 2 cnntaina an overview of these 
eottsidentions for the tnee elenents whioi 
were originally considered of concern for land 
ajppUcattQn of shidgae. Hm taUe shows the 
element concentrstMn whidi cen be reeched 
at the point triwre the crop anfiers phytotOK- 
idty copyered to the concmtr at ion of that 
elauMnt tolerated by livestock fed dieto with 
vaiied levds oi the element for e longperiod 
(duonie tolerance teata: NRC, IMO). This de- 
{jfllnd CT ^i ^fffiay ation ^nntirmM thsooncKits of 
the Soil-Plant Barxiet Only mdybdeoum. se- 
lenium and poadb^ cobalt tooddty to live- 
. . . ... • • ^ 



of modeat amoonta of Cn salta to diete of 
eh eep or other ruminant livestock cen t 

e Qi tondty end even kill the enimela. 
In oontrest to Cn salta mixad with dieta. Cu 
in dudge fed to livestock has knr bioaveila- 
bility- Other dements in dudge. particularly 
Zn. Fe. end a btaifere with Cu ' 



end organic matter in dndge stnmgly ad- 
sorbs Cu. Each of theae intarections reduces 
the bioavailability oi copper in ingeeted 
shidge. Beceuse these interacting factors re- 
duce Cu absoiption, ingestsd dudge has 
been found to tower liver Cu stares rsthcr 
then cauae Cu toxici^. even thoo|^ equd 
levels of sdnble Cn sdts in the diet wodd 
the animala (Decker et d.. 1980: 
et aL. 1981: Baxter et eL. 1982). 
Theee eremnlee o^ SoO-Plant Barriei; and 
Etttwonmentd Thnpology provide e sense 
(tf why the petfawqrs wave devdoped to esti- 
mate the risk of trace demente m lend ap- 
plied dudges. In order to develop an eppro- 



humana and other 

wodd be expected it lor e^ietime. indivkl- 

neb conaiimed crope suffering phytotoxidty 



risk 
to do 



rwulatian. and guidance for 
m have to look at everv potenaaiiy 
aindgee end evaluate the 



Subsurface injection 
of liquid or 
dewatered sludges is 
the **best available 
technology" for 
application on 
pastures. Injection 
prevents direct 
sludge ingestion by 
livestock, malodor 
and nitrogen loss. 



the pethwqrs ss EIA wee trying 
the 503 regulations. Proper use 



Nickd ie one exemple from the table for 
wiath the Soil-Plent Berxier is quite protec- 
tive of both livestock end humans. A 25 per- 
cent yidd reduction of meet plants occurs 
when plente have 60 to 100 ppm in thdr 
leeves. However; nickd toxid^ to cattle 
doesn't occur until they sre fed 200 ppm for a 
long period, and this is from nickd sdts 
added to the diet. There is some evidence 
that the concentration of nickd tolerated 



sludge npliedii 
eeting smidlge fc 



might even be higher in the case of metd in 
the crop. Nickd dbee interact with other de- 
ments iflce iron, zinc, copper md so on. and 
defidendea <d these demenu might make 
nickd more toxic to livestock. Thus, zinc or 
iron deficient diets codd lesd to hitler risk 
potentiaL But there can be no zinc deficient 
forages when dudge is used beceuse dudge 
adds fertilizer amounts of zinc to the soiL In 
this esse, e zinc deficient cow is not the more 
sendtive individud for condderation of 
d nickd. beceuse the very act of 
_» fertilized foragee prevente the 
1 being zinc defidenL 

This concept ie pert of "Environmentd 
Ibxioology," e holistic consideratian of sll as- 
pecta of potentid toxidty from trace ele- 
menta or organics in the envirooment Thas, 
the primary c on cer n ebout shidge nickd is 
tlw need to prevent phytotozicity. not the 
need to protect livestock. Even the case of 
ingested dudge doee not have the potentid 
to cause toxidty to livestock eaueot for very 
higlily poDuted shidges unaooeptsble in agri- 
culture. Pethwey 1 or IF, garden vegetables 
for human consumptian. is also safe beceuse 
phsrtotoxidty protects humans, too. And we 
neve no evidence of wildlife being affected, 
except by reduction in biomass to set. 

Another examine ot metd interaction pre- 
venting toxidty was found when we were as- 
sessing the risk of dudge Cu to livestodL It 
has been known for many years that addition 
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shredder your company 
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ofthepaclnrajrriifc 



PI ^ BI I «» P 



! I 

ii 



i.^=^ 




•lipljrinc dndgn iB tlw fiHo. s^w ess Im^ib 
to tM Uw dau flu a piMMtt BoM (Bkhidl 
4 Daw^WT). Tha book duour by Coray 



Dwtaff Uw iporii to prapaia tha propoaad 
508 rail. ElVi auff fooBd it diffink to datar 
miDa hov to aatablialiragulatioBa to pralact 
af ainat phytotocidtj of aludga appliad 
' L iby <iM to taka into aooooat tha 




.(1967) a 
Conr ct ■!• (1W7) c 
cooaidariiot oofjr tha macala in tba aiudfo, 
but tha BMtal adaontion capacity of tha 
riudfa. If ahidcaa add aufBdant matal ad- 
aoriMoa capactty to tha acd. tha aoiMndga 
r haa tha prapvtiaa of tha 



aofll bat ia chaifBd to tha i ^ 

prapartiaa of tha shid^a. Hj'dnma iron ^ 

tdaa. orgaaie mattai; and p«bapa othar ad- 

of tha ahidge c«b bind 

dpra- 

Tbna. 



BBC or Dickal phytotoncay to planta. So 
thqr loohad at panhouaa pot atodiaa. Thia 
mathad to atu^r traoa elaaeBt uptaka haa 
baan ahoim to aarimaTa azoeaaiva taxkity 
and uptaka comparad to tha fidd. Uohka tha 
fiaU wlMta roota grow daeply into tha aoil. 
roota in pota are oonfinad to tha tnatad aoO. 
Fttithet; tha natura of watarimtaha in I 
hooaa studiaa c aua aa hig^ leaf on 
tiona of metala par unit Mil metala oomparad 
to tha fiakL Howevai; few pot atudiaa with 
shidgaa ahowad {riqrtotoxid^ and pot atud- 
iaa with aohibia matal aaka fava idea iinaar 
afepea for plant^ofl relationahipa. So thay 
uaad matal aaiu addad to poto to devakip 
thairrala. 

PuUiahad reaaareh raaulto ahow how aaay 
it ia to go wroof if important adentific prin- 
c^M wout Mtta and dodgea aia ignored. 

Uvalv 
matalo 

cantration. Incraaaad eoQ pH kmara the 
akpa of tha rriathinahip. aa doaa aoil with 
r organic matter or day content. TUa 

I our theoiy of eoil adence. But it's irrda- 
vent to shidga regulation bacauaa if ahidgee 
are addad to aoil rather than metal sdta. in- 
stead of having tha linear ra^Mnae to in- 
creasing soil metd levels, there ia a plataau 
rerooBse (Figure 2). 

Figure 2 shows tha plataan reqwnse of let- 
tuce to cadmium aj^iliad in two dudgaa 
added at several rataa on a aandy kiam aou in 
Bdtavilla. Lettuce waa grown in tha field 
each yeac Tha meana in tha figure are an av- 
erage of eight crop years of let^ioa. Applying 
a km cadndua sludgs A (18 ppm Cd) at iq) to 
a 100 tans per acre (224 Mt/ha) with a recom- 
mendad sdl pH, there waa no increaae in 
crop cadmium — zero change or zero slopa. 
With the strongly addic soil pH. there waa a 
slight increaae in lettuce "•^m^vp from the 
firat increment of ahidge. but than it pla- 
teauad to sera skpa. Tha skpa ia not dgnifi- 
cantly different from sera With h^ cad- 
mnm shidge B used m tha atodx it ia dear 
that tha plantTSOil curve sharply bends off at 
the higher rale. It is nat a Unaar ra^Mnaa ex- 
tending to infini^ Theee data ooafirai tha 
plataau modal, aa do tha data frem many 
othar fUd aiperiBMBta with aewaga akidpa. 

lliaee eiperimanto were not dadgneri kii- 
tially to evahiate the plataau modd. But if 
you avahiato data from tha aeoond year after 



tha plateau ia a natural property of tha high 
matdadaorptkneapadtyofaawaMi' ' 

The review by Chang at aL (1967) 
aiadthaalfcctof 



thaiZ 

tid applkatkm. Tha first year ptant reaponaa 
may uipaar to be linear due to organic mat- 
ter d^radadon in tha soil (BidwalTft Dowdj; 
1967). It ia importawt to remember that it 
takaa high dudge ^pBca t kma to aehiave 
high metd appUotkiB rataa — atadfa rataa 
far in asoeaa of tha nitrogan reqwrement of 
cropa. TUa ia an inherent requnment of re- 
eeareh. if wa are to «st tha atndy dona tfaia 
decade rathar than watting 100 years to lauB 
the crop respacMa. 

There waa an argument for many yttn 
about whether dudga matd additkma ware 
additiva. In a aenaa they aren't additive (not 
linaerly additivd but now wa undaratand it ia 
all bacauaa of tha plataan reeponaa^ If tha 
firat increment of aindffe raiaaa tha matd 
avdbbOity to planU up to tha lavd con- 
trolled by tha quality of tha dudga. further 
sludca additkma do not incrsaaa tha c 
by phnta. So whila uptaka appaara na 
tive with increasing ahidga rata, tha a 
turn phenomenon ahowa ua that it waa 
tive, but within the plataau reepo na a range. 
Soma ahidgea may be ao km in matda, yet ao 
high ia hy&xma iron oxida and other adaorp- 
tion dtaa that applicatkm of the dudga actu- 
ally reduoea matd mitaka by cropa. Thia re- 
sponse haa actually be« 



expect that, in the next decade, reaaareh wiB 
lead to 'designer dudgea" for whkh FOTWs 
wiU chooae to add iron (a.g. mm from waato 
souroae that miglit otharwiae be a pdhitiea 



prooasaing to improve the metd adaorptkn 
'. of tha ahidge and thereby loiwar the 
of mcreaaed asatd imtakefrom ahidia 



PART raw 

Tha aacond part (tf thia review of land q>- 
p Bca tion r ea aa t c h audita taqMct on regaln> 
tk» davelopaHnt will atart by diacuaakig tha 
imp a ft oi ahidge utilizatkm on the human 
diet, particularly the off eeta of cadmhim Tha 
report oondudae with an updated k>ok at tha 
propoeed Part 608 ahidge management regu- 
fatioBB - both the findUaga of the Faer Re- 
view Committee establiahad in 1989 to re- 
view the ehidge utilisation componento of 
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the nife Md Um latMt devdopments with 
th«"di ■ ■ 



lbif»u Ckamty is with the SoU-Mierobial Sy$- 
temu L^ormfry, ptt of tkt USDA- 
AgrieuUurmt JUt^nk Strvio* im BtUsviik, 
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PART ONE OF this ravimr of 
land appliciition raasuch (Sio> 
Cyeh, Septembw 1990) dia- 
cuaaed dM iMBefits of ahidft nti- 
Uzation. tha ratiooala for 
regulatiiig ita uae. and tha davil- 
opmaat of thoaa regulatkna. It 
alao introduced tha concept of "aivironmah 
tal toxicologji" and took a doaa look at tha 
aoil-plant barrier affect and ita impact on tha 
potential toxidty of ekmenta in tha dudga. 
Part Two of thia article atarta by diacaaa* 
ing the impact of ehidfe utilizatko oa tha 
human diet, particularly tha afCecta of cad- 
minm. The retort conchidee with an updated 
look at the Part 503 ahxlge management reg- 
ulationa - both the findings of the Peer Re- 
view Committee establiahed in 1989 to re- 
view the ahidge utiHiutian componenta of 
tha rule and the lataat devakipmenta with 
the "daen sludge" oonoept. 



FOOD CHAIN IMPACT 



Pathwajra 1 and IF uae a human diet 
model (aaa TU>le 1. reprinted from Part I). 
The modded pereooa shouhl be indivkluala 
with the hi^MSt eiqioaara to ahidge applied 
metala due to inmsting cropa ffwwn oo 
ahidge amended aoua. Aa noted in Cheney at 
aL (1987). one haa to oonaider that the crope 
differ in relative cadmium uptake even 
though an approach a plateau with increaa- 
ing eludge application rata. Lettuce and spin- 
ach have high responee, while bean, rice, and 
mai^ other crope hardly pick up any ced- 
mium even when there ia a high amount 
added to the soil Other cropa are in between 



Pathway 1 requiree that we integrate the 
data on food consumptioo »««< ra/iiwiiitn up. 
take. "Hm best ^iproach we have found (Che- 
ney et aL. 1987; EPA. 1989) to evaluating im- 
pect <m tlie human diet is to use information 
from the Food end Drug Administration on 
the nature of the U.S. populati<m and U.S. 
diet (broken into food groupe). uaing the 
amount of foods ronmimeri per day in the 
1980 survey of food consumption (Pen- 
nington. 1983). Chancy at aL (1987) took into 
account the water content of foods, end cel- 
culated the daihr adult intake of graina md 
vegetable foode on a dry weight baaia. 
Adttlta were used becauae I believe we 
should be as quantitative ee poeeiUe in aa- 
seesing risks. This maana uaing an average 
lifetime diet model rather than tha'taeoaga 
male diet model (uaed by ERf^ in ite first 
sludge regulation), becauae cadmium and 
PCB risks are chronic lifetime riaks. In other 
words, it takes a lifetime of ezoeeaive emo- 
sure to reech the point oi the initial heelth 
effect due to ezceaaiva cadmmm mgeetkn. 

Cadmium accumnlataa in the kidney 
stowly over one's lifetime. In the U.S.. we 
reach on averege about one-tenth ee much 
cHt"""" in our Iddney at age 50 (peek kid- 
ney cadmhim levab) aa wouki be required to 
cauae the first indication of possible mjuiy to 
the moet sensitive part of the popidatton. 
And we have a great protection egainat ax- 
caeaive dietary cadmium. For the 503 pro- 
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EB^ (1989) used tha mazi- 
mum food conauming age-by-aaz group 
rather than tha teenage mala. Thia had tha 
effect of using milk consumption rataa of ba- 
biee for a Bfetima, and other irrational food 



"nible 2 shows a compariaon oi the food in- 
takee of these different modeling efforta. 
ER\ (1979) is from tha Background Docu- 
ment (US-ERf^ 1979b) which waa tha basis 
for the 1979 ERf^ shidge regulatxm. EB/l 
1981 is from tha first attempt (never public 
propoe e d) to uae the food survey data ana- 
lyzed by Pannington (1983). Chanev at aL 
(1967) ia tha fomhining of dry weighta into 
food groupe, induding high aad km Cd up- 
take subgroups. Tha 1990 Ufstime model la 
the nreeent beet eatimata of average Hfetima 
intakes of dry weight of food groiqM. The 
Pennington data indnded conipl^ff miTiwi 
fooda (e.g. chicken pot pie, or cazrota and 
peaa). Theee were as p erated into faidividual 
raw food aouroae by EB^ (1969) for the eg»- 
by-eex groupa in tha Pennington dataaet 
The ageHqr-aez groupe were averaged by aaz, 
and each age group uaed to r epre e ent diffier^ 
ent peita of the 70 yeer lifetime ezpoeure. 

Another point whu:h must be con^dered in 
estimating tha effect of ahidge utilization on 
rariminm intake from garden vegetables is 
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produced 
conclusive 6nding 
on die effects of 
sludgy utiliiation 
on the Iiuman 
diet, particularly 
the impact of 
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SUID6E unuzAnoN 



than 50 pcrdent of the total dry iraigjht of 
leafy vegetables cooflomed per d^ and cab- 
bage and other "leafy vegetables" have a 
much lower cadmium uptake riopa. By using 
the actual amounu of high radmiiim uptake 
crops such as lettuce and spinach, and the 
uptake skipes for this subset of leafy vegeta* 
bles. we found that estimated uMrsaaed di- 
etary cadmium from garden leafy vegetables 
was only about half ths apparent nak esti- 
mated by ER\ a979b) (Tible 41. 

Tible 4 also shows the sum of hicreased 
cadmium dietary intake if lettuce is in' 
creased by 1 i>g/g dry weis^ The present 






hodGmup 



BH.1979 fifM. r997 Omef. 1987 



1990 



Food Gfoup 



fifH £Rl Chanef. 
1979 1981 1987 1990 



4J5 
43J 

2.64 
13.1 
5.52 



2J4 

1SJ6 
1.04 
7.22 
3.69 



2.40 
24.06 

2.04 
12.64 

7.99 



1.97 
15.60 
1.60 
8.75 
4.15 



fttli 4L Cssprtisa sf otIkmM Immt t^mim r Cd UtMku fc l>> « i flfT^L Hff 
£M dnH, CtMiuf sf al (1987) Mi f tflff smMi hi iBcnutd dMvy U Mifts Imb 
■pcritay f M% sf fSfMS 90§tttolot gnwt as tts Assm farrfaas inotod i 
tIadtoldramMlam. 
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Leafy Vegetables 

POMB 

ItaiWgeiaMes 

Lao«m\*geBMes 

QumMtt 


4.95 
0.88 
0.61 
HJSi 




2.34 

0.307 
0.239 
0.289 
0.612 


1.288 
0.481 
0.198 
0.126 
0.113 


1.066 
0.312 
0.154 
0.008 
0.066 


tamsatf Mtvy Ctf UO'd Hlettuce increased 1 
MGaiden Foods 7.90 
RelattM Intake 4.73 


1 1.0/0 dry wt.) 
3.79 
2.27 


220 
1.32 


1.67 
1.00 



the ability of different food groups to accu- 
mulate soil cadmiimi. Table 3 shows the rela- 
tive increase in cadmitim in different food 
groups con^ared to that of lettuce. In the 
diet cadmhim modeling effort of Ryan et aL 
(1982). the cadmium uptake slope of lettuce 
was used to predict the effect of using sludge 
on increased dietary f rfmnim from ^ foods. 
In the 1979 EPA regulation, the ruHtntiim 
uptake dope of the highest cadmium uptake 
cn^ in each food group was used to estimate 
the increased cadmium uptake in that whole 
food group. However, as shown by Chaney et 
al. (1987), lettuce and spinach comprise less 

57-730 



MaMeAotf Group /honasedCtfUlgnkidamcB - 1.00: 

1.00 1.00 0.536 0.536 

0.02 0.02 0.02 0.02 

0.23 0.23 0.096 0.096 

0.04 0.04 0.010 0.010 

0.17 0.17 0.014 0.014 



lifetime diet model estimates about one fifth 
as high an increase aa used in the 1979 regu- 
lation. This results from a decline in dietary 
food intakes between the teenage male from 
the 1966-1967 U.S. dietary survey, compared 
to the average lifetime intakes based on the 
1977-1978 U.S. dietary survey It also in- 
cludes separation of the leafy and root vege- 
tables and garden fruits into high and low 
cy^mhim uptake subgroups. 

The recommended maximum average 
daOy intake of dietary cadmhim is 70 /ig/day. 
Normal U.S. diets average about 20 i^day 
for the average lifetime diet. Table 4 shows 
that if 100 percent of your garden foods were 
grown on sludge treated sofl and if lettuce 
was increased by 1 Mg; cadmhun/g dry wt.. 
your diet would be increased by 1.67 ng 
cadmium/day. Very few persons grow 100 
percent of their ^rden vegetables on soils 
treated with hi^ amounts of sewage shidge 
for 70 jrears. llius. most estimates sssume 
that the worst case might include 33 or 50 
percent of home grown garden foods for a 
lifetime. At 50 percent <tf garden foods, ths 
diet would be increased by 0.84 /tg cadmium/ 
day if the sludge treatment caused lettuce to 
be increased by 1 Mg Cd/gdiy wt. Since the 
allowed maximum average intake of Cd is 70 
uglday, and normal diets contain 20 ftg/dxy, 
individual dietary Cd could rise 50 ^S^day 
without comprising lifetime risk. At 0.84 ugl 
day increased garden v^etable Cd. if lettuce 
were increased by 1 ng Cd/g dry weight, let- 
tuce cotild be increased over 50 figlg. This 



246 



Digitized by 



Google 



162 



m appliM Mid Mdi m wy •troQcljr acidic 
ndals hothv •vidnet that timoJm CdiZa 
ratio is My pratadiv* of hnmHM. ijan tfa» 
lettoos Gd coaontmiaa whn 25 to 60 par 
OMt jriald radncQOB oocuis (ona to Zo plijrtih 
toaddty) ia about 10 p«(f dnr ivaigiit. Bakar 
aDd Bo«P« (IMS! obtainad field dau far lat^ 
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1 (10 iic^g) but alao vary high iD zinc 
!!?!^'!f^ *^ ? ^^g" ''''? ^ lyoodaA aoOa, 
wura BBC waa tranaforBiad intoziiic wilfWift 
ta tha aoiL fj«*i«*w» dso waa tn^onDod 
into OdS. but GdS waa oiore taaQy iMda aol- 
ofala Main wbn tfaa aoil waa draioad and bo- 
cania ambic lUa rapid ondatifln of CdS al- 
lowad a high upuka of cadminm into tho 
grain bat anc atoyad in tho aoO. 

With otbv cropa in waatara diaU (wbaot, 
lattnoait one aiwajrs a oc o mp a niaa I 
nrinn into tfaa adiUa part of the at 
aVr lioe is 100 timaa higfaar tl 
Porthai; rioe ia low in tha alamanta calcinm. 
iron, and dnc — alsmants which can intKfare 
uritli cariminro abaorotion in tha human in- 
taatins (Fas. 1988). Milling brown itoa hito 
iHnta lica rmovaa moat of thaaa dammta, 
bat movaa littla of the rioa radmrnm Pol- 



Uai 



- risk 

fron sindga f pMi^ «»«^i««iiiii — bioavailaUl- 
ity. Juat becauae one eota hicraaaad cadmium 
hi foods grown on dudge amided soils, it 
doesn't mean that the cndmmm win be ab- 
sorbed by one's inteatine equal to «•***"'<""« 
salts added to a diet. Ihbls 5 shows daU 
from a study in n^iich we grew swiss chard (a 
leafy vegetable Gke qiiniieh. with high cad- 
mhun uptake) using three different shidges 
«n^ a cootroL The «•***"«<»«"« in the chard in 
one treatment was five timea higher than 
that in the cootrol crop. However when this 
chard was fed for a long period to guinea 
pigs, there was no change in carimhim in the 
Iddaey or the liver of theaa animals. Why? 
The anawer ia bioavaiUbilityl Either the 
chemical spedee of cadmhim in the chard 
was different b e tw een the oontrd and sludge 
fertilized crope. snd/or the high amount of 
zinc whidi aooompaniee the carimmm in the 
dudge fertilized cropa mterfered with cad- 
mmm abaorptioD in the gut. which led to a 
zero increeae in bioavailaUe cadmium for the 
dodge fertilized crop — even wlien the crop 
rariminm waa increased. BkMvailabilit^ al- 
waya haa to be conaidared m the houstic 
"Environmental Ibzioology" 



The reaaon we carsd about cadnuum so 
much waa because peaaant farmera in the 
Jinzu VaDqr, Japan were injured by soil cad- 
mhun (Fribtfg at aL. 1086). This was first an- 
nounced to the worid in 1969. just about the 
time research was beginning on sludge 
metala. FDA was ven' wocried about cad- 
mhun at that time. Howevei; fuller under- 
standing alwajrs comae with time. W» have 



In one case, 
bioavailability of 
oyster cadmium, 
coupled with 
protection afforded 
by the rest of the 
Western diet, 
prevented much 
inaease in cadmium 
absorption. 
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ishsd lies grain is actually deficient m zinc, 
iron and calcium for human Ufa. The water in 
Japen abo ia low in caldum. Theee farm fam- 
IBaa were ezpoeed to e zceasi v e rice gram cad- 
1 dming the perioda of the 1930-1940 da- 
un. VMi VfK 11. and the poet war 
de p t es skm. Vtbnow bdieve that a combine- 
tion of low caldum. little meat oonsunqitian. 

iron in rioe promoted cadnuum abaorption in 
women, nd cauaed a painful bone diaeeae 
(oateooaalada). Is this relevant to Wb at e m 
persons esposed to sludge cadmium through 
ths crops grown on Mudge amended soil? Wa 
beheve not Ezaminatkm of the detaila of 
this case help ua to understand how the 
worst case that happened to people in ivpan 
is not relevant to sludge risk assessment. 

Contrasting results were found with a pop- 
ulation of people who ate large amounts of 
cadmhim rich oysters during the season in 
New Zeslsnd (Sharma at aL. 1983). Fecal 
analysis confirmed that one group of theee 
persons were eatmg on average 250 |ig of 
cadmium per day, a level similar to the 
amounts ingeeted by some of the riee eating 
people that suffersd kklney disease in Juan. 
Inatead tA having diseese from this high 
amount of oyster radmhim. there waa no 
health efieet at aH In fact, the impact of <qrs- 
ter consumption was small compared to the 
increase due to smoking dgarsttae. Five to 
15 percent of the dgaiette cadmhim ia vola- 
tiUaed from the burning tobacco into the 
™*M ' mm ffnokffi enters the hmgs, and ia 
afaaorbed very effidantly In Japan, this dif- 
feranos in bkiod Cd due to smoking was not 
nearly aa '**«p«^^"» aa the ^ect of the in- 
creesed supply of lico radmhim. Even when 
they kMked at the kidneys of some of theee 
oyster eeters, there was not even a aignifi- 
cant change in cadmium concentration 
(McKenzie-PameU and Eynon, 1987). So 
bioavailabili^ of oyster cadmhim. coufded 
with prote c ti o n from thereat of the VUsstem 
diet, prevented much increase in cadmhim 
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abaorptkm. 

Our newest research findings about cad- 
mittm bioavailability provide ev«a more evi- 
dence about food chain proCectioaL This work 
may eventually provide the explanation for 
why bioavailabiUty was different bet w een 
sfaidge grown crops and crops fed wiUi added 
cadmhim salts. 0^ of my graduate students 
grew spinach with the same amount of cad- 
mium but with low zinc or high zinc Nutri- 
ent solutions and cadmium isotope were 
used so we could characterize whether add- 
ing zinc along with cadmhim had any effect 
CO the chemical fonns of ^^Miti^i^ptii jn (Jie 
I. In the low zinc spinadi. almost all the 
1 was in a sdubk fonn, with a little 
bit in the form of what we call cadmium IhikI- 
ing protein. This is a metal chelating protein 
(now called phytochelatins) which is pro- 
duced in plants when th^ are exposed to 

hi gh levels of T^rtr or ''•/tmnitw In ths ^« g*« 

zinc spinach, which simulates a sludge 
grown crop instead of a cadmhim salt grown 
crop, a much higher part of the total cad- 
mium is in the form of phytochelatin- 
^■Hfwitifw Based on this change in Cd ^lecia- 
tion in the high Zn crop, it is not at all 
unexpected that cadmium in low and hi^ 
zinc spinach could have very different 
bioavailability to animals. Intrinsic zinc in 
the spinach significantly reduced <•*'*"«""« 
movement to the kidn^ of Japanese quail 
fed the test spinach, while added zinc salt did 
not decrease cadmium retention (McKenna 
et aL. 19901. 

Thus, there are many protections against 
risk from sludge appUed cadmium in the 
United States. Vfe have used a conservative 
worst case risk assessment model in which 
individuals grow a large part of their garden 
foods on sludge treated soils for thdr life- 
time. And they do everjrthing in the highest 
risk manner, yet are still protected by the 
regulations. 

However, with the careful estimation of po- 
tential increased dietary cadmium due to 
growing garden vegetables on sludge fertil- 
ized soUs (for a lifetime; soils always strongly 
addicl. I feel that risk is overst^ed. If you 
meet all the listed criteria to make you the 
worst case, you are no longer the most sensi- 
tive population. If you ate 50 percent at the 
FDA diiet model garden foods from a home 
garden and grew that garden yourself, you 
would know about soil pH and never let the 
sofl be strongly addic for very long. If you 
didn't maintain soil pH >6.0. and if you 
were gardening every year for ^ 50 years, 
and had used huge amounts of a high aoetal 
sludge in your garden, eventually the pH 
would fall to <5.5 (due to nitrogen fertil- 
izers) and sensitive crops such as beets, let- 
Mce, and beans would become chkrotic (yel- 
owl in the seedling stage for many years 
before their yield would be reduced. The gar- 
lener would see chlorotic plants and ask the 
:ounty agricultural extension agent what 
was wrong. The agent would discover the too 
acidic soil and remind you of the need for 
lear neutral soil pH for vegetable gardens, 
rhen you would add limestone, raise the soil 
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pH. and stop being the worst case for cad- 
mium risk because your garden is no longv 
very strongly addic. 

Furthermore, individuab who actually eat 
model amounts of garden vegetables have a 
very good diet and are not going to be the 
nutrient defident people who are the most 
sensitive population at the highest risk for 
dietary cadmium. The very act of becoming 
the Most Exposed Individual (eating 50 per- 
cent of garden foods grown on sludge 
amended soU) makes you no longer the most 
sensitive individual (because of improved 
diet). 

PEEI REVIEW COMMITTH 

The W-170 Peer Review Committee evalu- 
ated the EPA 503 draft regulations very 
thoroughly, as I noted last year (Chaney. 
1989; Page et aL. 1989). W» think that the 
most important problems with this regula- 
tion happened from misuse or miscollection 
of data for crop uptake of metals, crop toler- 
ance of metaU. livestock accumulation of 
PCBs. and other transfer slopes. The pro- 
posed regulation does not presently have pH 
control requirements whoi pH is the most 
important single factor to control metal 
transfer and toxkity. Good sludge udUzation 
practice has always been to have pH near 6.5 
even though risk may not increase signifi- 
cantly until you go well below pH 6.0. 

In the present regulation, there are no 
sludge constituent concentration or "qual- 
ity" standards. W» believe that because of 
the plateau respcmse (see Figure 2 in Part I), 
the amount of metals per unit metal adsorp- 
tion capadty in the sludge is a very impor- 
tant criterion for sludge regulations. Low 
metal sludges have been sdentifically shown 
to have lower potential for risk when all the 
other worat case criteria are met. 

In developing the regulations, EPA failed 
to rdy on fiekl demonstrations of no toxidty 
from sludge applied metals, although they 
now have agreed to use these results in their 
revision of the proposed regulations. The 503 
proposal used zinc copper, and nickel phyto- 
toxidty based on pot studies whkh used sol- 
uble metal salts. Because of the adsorption 
phenomenon in sludge, there is no relation- 
ship whatsoever to ph}rtotoxidty risk from 
sewage sludge applied metals. 

In other EPA regulations, a concept the 
agency calls N(]AEL (No Observed Adverse 
Effect Level) is used. We believe this 
NOAEL concept should be used in the 
sludge regulation when field tests have 
shown no adverse effect even with a pH of 
5.5. The limits for metals in the NOAEL 
sludge appear to be pretty near the "domes- 
tic" or median quality sludge that we've de- 
scribed over the years. 

The issue of bioavailability comes into the 
NOAEL risk analysis when we talk about 
toxicological data from sludge relative to 
drinking water. Metals in foods, and particu- 
larly metals in ingested sludges, are not like 
metals in water. Lead is a strong example of 
this. If humans ingest soluble lead aceUte 
during fasting, they absorb about 80 percent 
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for crop uptake of 
metals, livestock 
accumulation of 
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Ptstare ttmmoti Water Quily frMi AppHcaliM of laorgMk and Organic Nitrogea Sources' 



R. V. MC LEOD AND R. O. HEOO* 



ABSTRACT 



Sarf an niaorr wMcr qiutity fron ■ focw pMwt rfccivint turfact 



■I Ocouoa Univcnlly (OemMi, S.C.). Dtinr ■ 
mmn. aad muairipal ilwigc wfrt ihc ertaak waita ascd In Ihli «• 
pcrinwai. Aranoaiun aiirau wai Ihc connKrcial rcniltacr. The or- 
gaak »ui« and coauntrrial fcrtilbcr wcrt applied al Ihc rale of 112 
k| N ha- 10 eight plou daring foar difrcnnl periods. Due le an n- 
irencly dr> year, raaoff cvenu were peodaced by irrigation. TIm 
raaoff water wu coUeclcd aad samples were aaalyied for pH. lolal P, 
total sutpeaded solids, total KJcldahl N. NH.N, NOrN, and cberai. 
cai oc>gra demand. 

The nalrient conrcniralions In snrface maorr were more dependent 
on the aumber of miafallt tiace applicalioa of the rertUlier than on 
the qaaatity of raiafall or ruaoff. The caaccniraiioas of polentiai 
pollutaais from surface-applied orgaaic waslca or commercial ferti- 
lizer were reduced by belwecn 10 and SS^ after two runoff cventt. 
The NOi-N roacealralioo la Ibe sarface runoff from Ihc plots recciv* 
ittg the commercial fertiliier eacecdcd Ihc pcmUssiMc public water 
tuppi) siaadard during ihe first runoff event. The overall nutrient Ion 
in Ibe runoff was found to be miaimal ( < 4^ of total KJeidahl N and 
chemtcai ox>grn demand aad < 2.S7i of total P). 

Additional Indtx Words: animal manare, maaidpal sludge, water 
polluiioa. runoff water quaUiy, runoff. 

McLeod. R. V.. and R. O. Hegg. 1984. Pasture runoff water quality 
from application of inorganic and organic nitrogen sources. J. 
Environ. Qual. 13:122-126. 



After an organic waste has been applied to a soil, some 
or the waste may be transported by rainfall runoff, 
snowmelt, or irrigation runoff into surface waters. Dur- 
ing an intense August storm, little sediment and few nu- 
trients were removed from land application of dairy ma- 
nure, as reported by Zwerman et al. (1972). Baker 
(1980) found that average concentrations of NH.-N and 
NO.-N in surface runoff were not greatly affected by 
the level of N fertilization. He did report that N ferti- 
lization can increase the levels of NH«-N and Nd-N in 
individual runoff events, if it occurs shortly after sur- 
face application with minimal fertilizer incorporation. 
Doyle et al. (1975) applied 90 Mg of dairy manure/ha, 
which resulted in elevated levels of N. P, K, and Na in 
runoff water from the treated area. The concentrations 
of these nutrients were dependent on the number of 
rainfall events previously leaching the manure, but was 
independent of the total rainfall and the amount of run- 
off collected. 

Measured N loss in drainage water from two steeply 
sloping, fertilized grassed watersheds was found to be 
modest over a 4-y period, ranging from 6 to l07o of 
that applied in fertilizer. Furthermore, annual P losses 
were negligible, amounting to 0.1 S and 0.27 kg ha'* on 
the two watersheds (Kilmer et al., 1974). In an cxperi- 



' Coniribuiion from (he South Carolina Agric. Exp. Sin., Clemson 
Univ.. Clemson. SC 29631. Received 31 Mar. 1983. 
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ment comparing fertilizer treatments with sewage sludge 
treatments. Dunigan and Dick (1980) found that the 
fertilizer treatments resuhed in slighUy higher runoff 
losses of total soluble N. The fertilizer treatments had a 
total loss of 0.80 kg N ha", whereas the slud^ treat- 
ment total loss was 0.68 kg N ha", despite the fact that 
more N was added in the sewage sludge treatments. 
They also found that the fertilizer treatments produced 
a consistently higher concentration of nutrients in the 
runoff water than did the sewage sludge treatments. 
Other investigators have also shown the same low nu- 
trient losses associated with surface runoff from lands 
treated with organic wastes (Clapp et al., 1977; McCoIl, 
1979; Reese etal.. 1982). 

The environmental impact of land application of or- 
ganic wastes and N fertilizer was investigated. The pri- 
mary objectives of this research were: (i) to determine 
surface runoff water quality from a fescue {Festuca 
spp.) pasture receiving four N sources; the treatments 
were dairy manure, poultry manure, municipal sludge, 
and ammonium nitrate; and (il) to determine the loss of 
nutrients and solids from a runoff event as a function of 
time since application. 

MATERIAL AND METHODS 

Thb field study was conducted on cifhi 0.01 2-Im plou located oa a 
Clemson University (Ckmson. S.C.) dairy pasture. The tlopct. Infil- 
tration rates, and density of vegetative cover varied slightly from plot 
to plot. To alleviate this variability, a croe»«ver design with a block- 
ing factor (four application periods, 4 weeks per period) was used w 
this experiment (Federer, 1955). During the four appUcatkm periods, 
each plot received all four treatments of N. Each trcMment was 
replicated twice during each applicalioa period to give a total of 32 ob- 
servations with 16 degrees of freedom for the esperimental error. 

The eight bordered plots were 6.10 m wide by 20.12 m kMig with 
slopes of 3 to 5^. The border arotuid the plou was ■ day bcrm about 
IS cm high. This ensured that the surface nmofr meawred came en- 
tirely from the individual pkNs. The soil wu ■ red clayey Cecfl 
(Clayey, kaoliniiic, thermic typtc Hapiudulu) and the vegetative cover 
was primarily tall 'Kentucky 31' fescue (Fctfiicw ammdiitacta L. 
Shreb) with some faMUno dovcr (Trifitlmm nptm$ L.}. No measure- 
ments were made of the grau growth during the study. The nperi- 
memal plou were accessible to dairy heifers kept in the pasture at a 
stocking rate of less than one animal per hectare. TliereTore. the 
presence of the heifers had a minimal affect on this expcrimcsM. 

The plots were designed to collect surface runofr by means of a per- 
forated, plastic drainage pipe. The collection (drainage) pipe was laid 
in a trench perpendicular to Ihc slope of the plott (F|g. I) and was 
covered with gravel. The runoff water from the oolkaion pipe wns 
routed by solid piping to a spUuer. The splitter was derigned to aOow 
approximately i 04b of Ihe total surface nmoff to collect la a 201-L 
barrel. The overall collection efficiency for each ploi was determined 
by calibrating the efficiency of each collector pipe and each spHiter. 
These efficiencies were used to determine the actual runofr volume. 

The dairy manure was collected from a concrete flush floar at the 
Oemson University dairy farm. This manure was < 24 h old when 
collected, weighed, and spread on the runoff plou. The poohry ma- 
nure was collected from a caged layer house of a privMc producer and 
was from I to 4 months old. The dried municipal shidge casnc from 
the waste treatment plam at Seneca. S.C. Analyses were conducted on 
samples collected during ihe applicatioo of the three organic wastes. 
The three organic wastes were applied unifiormly. by shovel, to their 
appropriate runoff plots. The NH.NO, was applied Iqr hand. 
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without cunniUtive metal ■pplicati o n limita. 
PatbogcD waiting periods would still be re- 
quired unless sludges are treated to kill path- 
ogens. This method of regulation would al- 
low dtias that want to dean up their shidge 
to have a nwdi easier sludge application pro- 

I than the present regulations allow. 

e win stm be a need for N-fettilizer I 



other proven management practices for 
shidge uttKzation. but it has the potential of 
greatly reducing the hassle and record keep- 
ing requirements of current regulatory pit>- 
grams — and of better communicating to the 
public thai, with adequate industrial pre- 
treatment, sludge utilization in agriculture is 
a aafe practice. 

If we research the fundamental biochemis- 
tiy and human phjrsiology for theee Unie 
oaetal questions involved with shidge utiUza- 
tiOB, we oooie up with more and more sup- 
port for the condusion that low metal 
dudgee are eztremdy safe when used in agri- 
cultwe as a fertilizer and soil conditioner re- 
source. Theee shidges can be used in ways 
that do not risk the environment or the food 
chain. W» can caU it a valuable resource and 
we should be maintaining our efforts to recy- 
cle and use this raateriaTbenefidaUy. I hope 
that the revision of the 503 regulations — 
taking into account the sdentific flaws iden- 
tified by the Peer Review Committee - will 
Vtad to the better regulations that dties snd 
farmers need to sdve this important nationd 
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more and more 
support for the 
conclusion that low 
metal sludges are 
extremely safe when 
used in agriculture 
as a fertilizer and 
soil conditioner. 
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Ptstare ttmrnoit Water Quily frMi AppHntiM of laorgMik and Orfaak Nltrogea Sources' 

R. V, MC LEOD AND R. O. HEGC' 



ABSTRACT 

Swf an niaorr wMcr taaHly froa ■ faoM pi 
application of ortaak wailas and cooMMrctal 
ai Clcmsoo Univmtty (Clcaaoa. S.C). Dairy ■ 
■Oft. aad muakipaJ ilodgc wcrt ihc orgaak waita ncd ta llili n> 
pcrimcai. Aramoaian ailrBlt was ihc conacrcial rertiUm. Tbc or- 
ganic »asi« and coiUBcrdal fcrtiUur vtrt appiM al Ihc rata of 112 
kg N ha" 10 etghi ploa tfartag foor different parlotfs. Doc to an «• 
trcaacly An year, raooff evcau vert protfocad hy brtgaiion. Tht 
roaof f water wu collected and sampks were aaatynd for pH, total P. 
total suspended loUds. total KJeldahl N. NH.N. NO.N. and chcmi. 
cal oc>gra demand. 

The nutrient concvntratiom in surface nmoff were nrore dependent 
on the nunber of rainfalls since application of tht feniliier than en 
the quantity of rainfall or rvnoff. The coaccnintions of potential 
pollwiaais from surface-applied organic waalta or commercial ferti- 
linr were reduced by between 10 and SS^ after two runoff eventt. 
The NO,-N roactnlralion In the surface maeff from the plots recciv- 
Ittg the commercial fertiliicr eacceded the permhsiblt public water 
supply sitadard during the first runoff event. The overall nutrient Ion 
ia the runoff was found to be minimal ( < 4^ of total KJeldahl N and 
chemicaios)grn demand and < 2.S^ of total P). 

Additional Index Words: anirnnl manure, mualdpal shidge, water 
poilutioa. runoff water quality, runoff. 

McLeod. R. V.. and R. O. Hegg. I9S4. Pasture runoff water quality 
from application of inorganic and organic nitrogen sources. J. 
Environ. Qual. 13:122-126. 



After an organic waste has been applied to a soil, some 
of the waste may be transponed by rainfall runoff, 
snow melt, or irrigation runoff into surface waters. Dur- 
ing an intense August storm, little sediment and few nu- 
trients were removed from land application of dairy ma- 
nure, as reported by Zwerman et al. (1972). Baker 
(1980) found that average concentrations of NH.-N and 
NOi-N in surface runoff were not greatly affected by 
the level of N fertilization. He did report that N ferti- 
lization can increase the levels of NH«-N and NOi-N in 
individual runoff events, if it occurs shortly after sur- 
face application with minimal fertilizer incorporation. 
Doyle et al. (1 975) applied 90 Mg of dairy manure/ha. 
which resulted in elevated levels of N. P, K, and Na in 
runoff water from the treated area. The concentrations 
of these nutrients were dependent on the number of 
rainfall events previously leaching the manure, but was 
independent of the total rainfall and the amount of run- 
off collected. 

Measured N loss in drainage water from two steeply 
sloping, fertilized grassed watersheds was found to be 
modest over a 4-y period, ranging from 6 to l07o of 
that applied in fertilizer. Furthermore, annual P losses 
were negligible, amounting to 0.1 S and 0.27 kg ha'' on 
the two watersheds (Kilmer et al., 1974). In an experi- 
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ment comparing fertilizer ueatments with sewage sludge 
treatments, Dunigan and Dick (1980) found that the 
fertilizer treatments resulted in slightly higher runoff 
losses of total soluble N. The fertilizer treatments had a 
total loss of 0.80 kg N ha*, whereas the sludge treat- 
ment total loss was 0.68 kg N ha", despite the fact that 
more N was added in the sewage sludge ueatments. 
They also found that the fertilizer treatments produced 
a consistently higher concentration of nutrients in the 
runoff water than did the sewage sludge treatmenu. 
Other investigators have also shown the same low nu- 
trient losses associated with surface runoff from lands 
treated with organic wastes (Clappet al., 1977; McCoU, 
1979; Reese etal.. 1982). 

The environmental impact of land application of or- 
ganic wastes and N fertilizer was investigated. The pri- 
mary objectives of this research were: (i) to determine 
surface runoff water quality from a fescue {Festuai 
spp.) pasture receiving four N sources; the treatments 
were dairy manure, poultry manure, municipal sludge, 
and ammonium nitrate; and (ii) to determine the loss of 
nutrients and solids from a runoff event as a function of 
time since application. 



MATERIAL AND METHODS 

Thb field study was conducted on eight O.OI2-h« pkMt located on a 
Clemson University (Clemson, S.C.) dairy paititrc. The slopes, infil- 
tration rates, and density of vegetative cover varied slightly from plot 
to plot. To alleviate this variability, a cnurwtt design with a block- 
ing factor (four application periods. 4 weeks per period) wu used in 
this experiment (Federer, I9S5). During Ihc four applicaiioa periods, 
each plot received all four treatmenu of N. Each treaimcni wu 
replicated twice during each applicaiioa period to give a total of 32 ob- 
servaiiom with 16 degrees of freedom for the operimental error. 

The eight bordered plots were 6.10 m wide by 20.12 m ionf with 
slopes of 3 io5%. Tbeborderarotiadilicplocswasaclaybcnnabout 
IS cm high. This ensured that the surface ruaoff mcasitrcd came en- 
tirely from the individual plots. The soil wu a red dayey Cecil 
(Clayey, kaoliniiic, thermic lypic H«plu<hilts) and the vegetative cover 
was primarily tall 'Kentucky 31' fescue iftsam ammdiitacta L. 
Shrcb) with some ladino clover {Tr^oliMm nptio L.). No iBcasiire- 
ments were made of the grau growth during the study. The expert- 
mental plou were accessible to dairy heifers kepi ia the pasture at a 
stocking rate of less than one animal per hectare. Therefof*. the 
presence of the heifers had a minimal affect on this expcrimettt. 

The plots were designed to collect surface ruaoff by means of a per- 
forated, plastic drainage pipe. The coOectioo (drainage) pipe wu laid 
in a trench perpendicular to the slope of die plott (F%. I) and «M 
covered with gravel. The runoff water frooi the collcciion pipe wu 
routed by solid piping to a spUtter. The splitter wu designed to aOow 
approximately 104b of the total surface runoff to collect ia a 206-L 
barrel. The overall collection efncieacy for each piM wu determined 
by calibrating the efficiency of each collector pipe and each splitter. 
These efficiencies were used to determine the actual runoff vohnhe. 

The dairy manure was collected from a concrete fhish floor « the 
Clemson University dairy farm. This manure wu < 24 h old when 
collected, weighed, and spread on the runoff plou. The pouhry ma- 
nure was collected from a caged layer house of a private producer aad 
was from 1 to 4 months old. The dried municipal sludge caaM freu 
the waste treatment plant at Seneca. S.C. Analyses were conducted oa 
samples collected during the applicaiioa of the three organic wastes. 
The three organic wastes were applied uniformly, by shovd. to Uieir 
appropriate runoff plots. The NH.NOi wu applied by hand. 
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Fig. I— SHffact nineff collcctloa system. 

To ensure collection of adequate data during an extremely dry 
summer, runoff events were produced by irrigation. Each plot was 
irrigated I d/«cek for 4 weeks, beginning 1 d after application with 
water from a lake located approximately 183 m from the experimental 
plots. By trial and error experimentation, it was found that uniform 
coverage of the plots was achieved ai 276 kPa using eight spray heads 
per plot (Rain Bird 2600) to produce a rainfall of 3.6S cm h''. A rate 
of 1 12 kg ha'* of total Kjeldahl N (TXN) was chosen in this experi- 
ment (Table I), based on recommended annual maintenance rate for 
N suggested by the Ciemson University Cooperative Extension Service 
for fescue pastures. The prinury objenive of this experiment was to 
evaluate the quality of the runoff water following application. There- 
fore, four applications were made during the experimental period 
recognizing that the total N applied would be approximately four 
times the recommended rate. 

After a runoff e%ent. the depth of runoff in each collection barrel 
was measured so that the actual surface runoff could be calculated 
using the collection efficiency for each plot. The collected runoff in 
each barrel was thoroughly mixed so that a representative sample 
(1000 mL) could be extracted. All samples coUeaed after each runoff 
event were analyzed according to procedures described in APHA 
(I97S). The samples were analyzed for pH. total suspended solids 
(TS). total P (TP). chemical oxygen demand (COD). TKN. NH.-N. 
and NO.-N. Soil samples at depths of IS and 30 cm were obtained 
from the plots before and after the experiment for N analysis. 



RESULTS AND DISCUSSION 
Application 

The characteristics of the organic wastes Tor the four 
application periods are shown in Table 2. The dairy ma- 
nure was much fresher (179 g kg^' dry mater) than the 
poultry manure (494 g kg'' dry matter) or the municipal 
sludge (539 g kg*' dry matter). Of particular note is the 
large variation in the organic waste concentrations for 
each application period. This variation caused the N 
application rates to fluctuate above and below the target 
value of 1 12 kg N ha*. 

All background concentrations of nutrients in the 
runoff water from the Ciemson University pasture were 
very low as expected from an unfertilized and un- 
manured pasture and would offer little pollution po- 
tential (Table 3). The effect of Lake Hartwell water on 
the surface runoff nutrient concentrations was minimal. 



Tabic 2— Organic waata characteriaatfoa for tha four 
appUcatioa parioda. 



TrMtawat 


Period 


TKN 


NH.-N 


TP 


COD X 10* TS X ICt 










-Bfkr' 
















Dairy 




S3M 

6040 
6840 

4 760 


370 
699 

1030 
640 


1720 
8400 

3160 
7800 


129.0 
120.8 
163.7 
137J 


123J 
I90J 
220.7 
179J 


Pottltfy 




12 673 
29 463 
26 400 
29 004 


6486 

7183 
0360 

4 424 


11800 
16 230 
10600 
16 600 


I7IJ 
269J 

i6ao 

861.1 


266J 

697J 
617.4 
607J) 


Municipal 
tlud«a 




26 460 
14 663 
13 940 
10696 


2620 
786 

1760 
756 


9300 

6160 
7300 
4800 


773.1 
346.9 
334.9 

193J 


8494 

486.1 
464.6 
866.6 



t Dairy and poultry TS vahiaa wart aatiaatad uaiaf TKNHS ral 
previout unpubliahad niwreh by R. O. Hegr tfaa ahidca TS vaJ 
estimatad from TKN/TS rtUoa (ram Matcdif aad Eddy 119791. 



Tabk 3— Baacgroaad maof f aaJ laka watar diafctariaUca. 



TKN WH.W NO.W TP COD TS 



t Tha above vahiaa ara tha naana af raaoff f^oa ^arm avaaU ea H a rt ad 
ovar a 6-aMMh period IRaaaa at aL. 19821. 

During the period this research was conducted, no 
natural runoff events occurred. All runoff events were 
produced by irrigation. The period of time that water 
was applied to the plots was controlled by the time re- 
quired to collect an adeqtiate volume of runoff water in 
the collection barrel. The length of irrigation time 
varied from plot to plot, depending on the character- 
istics of each plot. The nutrient concentrations in the 
runoff are presented in Fig. 2 through 7. Each data 
point represents a mean generated from the four appli- 
cation periods and the duplicate plots, or a total of eight 
observations. This procedure would negate the effect of 
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NITRATt FERTILIZER 




. 2-€oMcntnilM of TKN la nmott water al wtckly iaicrrak 



■MnuTtrcRTiuzeii 




^\^^ 



■Caactalrallaa alTF la laaair a 




TREATMCNT 

o AMMONIUM-NITRATE FERTILIZER 
O DAIRY MANURE 
POULTRY MANURE 
A MUNICIPAL StUOGE 




TfnATMIIT 

l-MTIUTEPERTIUZER 
e OAMt MANUM 
a POUUHY MANURE 



Flt.J-1 
taOoir 



■Coaccatiatloa af NH.-N la raaaff water at weekly iatcrvaii 



I «-Caw«MnllaaaCT8laiaaairwaa»alimldriM«Takli 




TREATMENT 

IM-NITRATE FERTILIZER 
a DAIRY MANURE 
a POULTRY MANURE 
A MUNICIPAL SLUOOE 



4— Caacealratiaa af NOcN la rvaaff water at weekly laletvals 



ng.4— Caacei 

loUawiag aa i 



changes in vegetation during the course of the experi- 
ment. The mean data potnu were plotted at weekly 
intervals which correspond with the irrigation schedule. 
The grass was not cut during the experiment (IS 
June-1 October). By visual inspection, the grass growth 
was unirorm from plot to plot. 




Water QmHUt 

Poultry manure And the NH4NO1 f 
a higher initiAl concentration of TKN In tlie surfeee m- 
of f water than did the munktpal ihidfe or the dairy ■»• 
nure (Fig. 2). For all treatments, TKN ooaceatntkMM 
leveled out after the second runofT period (day 7). 
Westerman and Overcash (19W) reported that coocai- 
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irations of potential pollutants from surface-applied 
swine and poultry waste were reduced by 90^ within 3 
d. A similar result was found in this study. The TKN 
concentration dropped 88^ between the first and 
second runoff events for the NH.NOi and 79^ for the 
poultry manure. Ammonium nitrate and poultry 
manure TKN concentrations were not significantly 
different' during the first runoff period; however, both 
were signiHcantly different from either the dairy 
manure or the municipal sludge. On the second runoff 
period the poultry manure produced the highest TKN 
concentration (8.44 mg/L), which was signiflcantly dif- 
ferent from the other three treatments. After the second 
runoff event, the dairy and poultry manure TKN con- 
centrations were not significantly different, and the 
NH.NOi and the sludge concentrations were not sig- 
niflcantly different, but both pairs of treatments were 
signiflcantly different from each other. 

As expected, the NH.NOi treatment produced a 
higher initial concentration of NH.-N and NOi-N in the 
runoff water than the other three treatments of N (Fig. 3 
and 4). The statistical analysis revealed that the 
NH.NOi treatment was significantly different than the 
other three treatments for both NH.-N and NOi-N con- 
centrations for the first runoff period. This initial con- 
centration of approximately 17 mg/L NOi-N was higher 
than the permissible drinking water supply standard of 
10 mg/L. For the NH.-N runoff concentration during 
the second runoff period, the NH.NOi treatment was 
not signiflcantly different from the poultry manure; and 
the dairy manure was not signiflcantly different from 
the municipal sludge. However, both pairs of treat- 
ments were signiflcantly different from each other. The 
only significant difference between treatments for the 
runoff NOi-N concentrations during the second runoff 
period occurred between the NH.NOi and the municipal 
sludge. After day 7, there was no significant difference 
between any of the four treatments for neither NOi-N 
nor NH.-N runoff concentrations. A 94^ reduction 
and an 84^0 reduction were noted in the NH.-N concen- 
trations for the NH.NOi and poultry manure treatments 
between the first and second runoff events, respectively. 
The N0,-N runoff concentration for the commercial 
fertilizer was reduced by 65 ?o in two runoff events. 

The pH values ranged between 6.2 and 6.S in the 
surface runoff water for all treatments during the four 
runoff events, except for the NH.NOi treatment, which 
dropped to S.6 during the second runoff period. This 
was the only statistical significant difference in pH 
during the entire experiment. 

Figure S shows that the poultry manure produced the 
highest initial TP concentration in the runoff water. 
After the first runoff period, the highest TP concentra- 
tion was produced by dairy manure. Since the back- 
ground levels and Lake Hartwell samples of TP concen- 
tration were very low, the only explanation for the 
higher TP concentrations from the NH.NOi treatment 
was a carryover effect from the other three treatments. 
Only a 36^0 reduction was noted between day I and 7 



for the poultry manure TP concentration. There was no 
significant difference between TP in the runoff for the 
poultry manure and the dairy manure for the four run- 
off periods. This same observation was found to be true 
for the NH.NOi and municipal sludge treatments, al- 
though the TP in the poultry and dairy was significantly 
higher than the NH.NOi and municipal sludge. 

The dairy manure showed the highest initial TS con- 
centration in the runoff water; the second highest con- 
centration was from the poultry manure, which was 
already at the reported background level (Fig. 6). These 
two organic wastes should be readily broken down by 
the impact of the water droplets, thereby contributiiig 
more solids to the surface runoff. The slight increase in 
TS concentration for both the municipal sludge and the 
ammonium nitrate treatments after day 7 was probably 
due to variation in samples.' The only significant differ- 
ence in treatments was during the first runoff event, 
where the dairy and poultry manure TS concentrations 
were significantly higher than the municipal sludge and 
the NH.NOi treatment TS concentrations. Once again, 
the leveling out effect was seen after the second runoff 
; period, and a S5<9b reduction in TS concentration was 
* noted for the dairy manure during the second runoff 
event. 

The COD concentrations in the runoff water for the 
dairy and poultry manure were nearly the same (Fig. 7). 
They both produced the highest initial COD concentra- 
tion of the four treatments, and no significant differ- 
ence was reported between the two during the four 
runoff events. The poultry and dairy manure runoff had 
a 37 and 34^ reduction, respectively, in COD concen- 
tration by day 7. The COD concentrations for the 
NH.NOi and municipal sludge showed no significant 
difference during any of the runoff events, and any 
fluctuation in COD concentrations was due to sample 
variation. 

Mass Balance 

The nutrient loss (on a mass basis) of N for a runoff 
event followed a similar pattern to the nutrient concen- 
trations in the surface runoff. For this reason graphs are 
not included. The lowest initial loss of TKN was re- 
poned for the municipal sludge and the dairy manure. 
The highest initial loss came from the poultry manure 
and the NH.NOi. There was no significant difference in 
N loss between any of the treatments after the second 
runoff period. 

The commercial fertilizer produced the highest initial 
loss for both NH.-N and NOi-N. There were no sig- 
nificant differences from NH.-N loss for the NH.NOi 
nor poultry manure during the first and second runoff 
periods. After the second runoff period, no significant 
difference existed for any of the treatments. The loss of 
NO,-N was significantly higher for the NH.NOi treat- 
ment than for any other treatment during day I and 7. 
After the second runoff period, no significant differ- 
ence was reported for NO«-N loss for any of the treat- 
ments. 

A summary of the overall loss of nutrients in the run- 
off water is presented in Table 4. The total nutrient loss 



J. EavlTM. Qui., Vol. 13, so. 1, 1914 12S 



Digitized by 



Google 



170 



TaU» 4-T«tol — tofat n ma n t by mutan ninoll. 



TKM 

NH.N 

NO,-N 



TS 

TKN 

NH.-M 

NO.-M 

IT 

COD 

TS 

TKN 

NH«-N 

NCVN 



TKN 

NH.-N 

NOrN 



1) The major factor innucncmg the concentration of 
potential poUutams in runoff from soib receivint a sur- 
face application of orfanic wastes or commercial fcrti- 
lixcr was the number of rainfalb foUowing appttmion. 

2) Application of NH.NO, at a rate of 1 12 kg N ha" 
produced a NO.-N concentration in surface runoff 
above permissible public water supply standards of 10 
mg/L during the first runoff period (1 d after applica- 
tion). 

3) Runoff from plou receiving a surface appUcation 
of municipal sludge exhibited the least ovcral potential 
for pollution when compared with the dairy and poukry 
manure or to the com m erc ia l fertiMzar. 

4i Concentrations of potential poUuiaatt in runoff 
samples collected from pkKs receiving organic wastes or 
commercial fertilizer were reduced on an average of 
80% for the N forms and by 33% for the TP. TS. and 
COD constituents after two runoff evenu. 

3) The overall nutrient loss was minimal (< 4% of 
TKN and COD and < 2.3% of TP) in surface runoff 
from a fescue pasture receiving surface application of 
dairy manure, poultry manure, municipal sludge, and 
NH.NO,. 



t H m»lo»»p»tafftii M io n ltrkmrmmall**tmu. 

for each variable was extremely low, and the percent 
loss in the runoff water can be considered minimal. The 
application rates of NOrN from the organic wastes 
were very low; therefore, the high percent loss for NOi- 
N in the runoff water was likely due to nitrification in 
the soil. 

The soil on each plot was analyzed (TKN, NH.-N, 
and NOi-N) at the 13.2 and 30.3 cm depths prior to 
(May 1981) and after the experiment (October 1981). 
The values ranged from 3.1 to lO.S before and 2.2 to 6.2 
after for TKN; 2.6 to 3.3 before and 1 .3 to 2.6 after for 
NH.-N: and 0.34 to 1.80 before and 0.23 to 1.04 after 
for NOrN (all values as mg kg'' on a dry-matter basis). 
This means that there was a slight decrease in the soil N 
values during the study even though approximately 430 
kg N ha'' was added to each plot. Because grass yields 
were not determined, no estimate can be made of the 
amount of N in the fescue. There would have been some 
loss of N as NHrN as the organic wastes were spread 
out on the plots and wetted with the irrigation water. 
Some N could have been removed by denitrification be- 
cause suitable conditions (anaerobic conditions from 
the saturated soil and an organic C source from the 
applied wastes) existed on the experimental plots. Re- 
moval of the N by leaching was also likely because of 
the permeable soils and high irrigation rates (3.63 cm 
h"). 

CONCLUSIONS 

Four different sources of N were applied to pasture 
plots in a cross-over design with a blocking factor. 
Runoff was produced by irrigation at weekly intervals 
after application. The research resulted in the following 
conclusions: 



UTEKATURE CITED 

ibHc Hcthk AswdMioa (APHA). I97S. I 

■Mthodt for Ihe oanimiiM of « 

APHA. Washiiieion. D.C. 
. Baker. J. L. I9t0. AgrkuhMral 

pellMiDa. p. 27J-3M. M M. R. 

(ed.) Enviromnemal impoct of n 

Arbor Scicac*. Ann Arbor. Mkk. 
. CUpe. C. E.. D. R. Dwieamb. W. E. Lartoo. D. R. Undni. 

rTh. Dowdy, and R. E. Lanon. IfTT. Crop ykMs and water 




fter applicatioa of tern 
I. p. 185-IM. /« R. C. I 



Waua. Am. Soc. of 



'., Lochr (cd.) Food, fcrtiliicr and 
agriculiural' itsidiKS. Proc. of the 1977 Cornell Atrk. Wane 
Manafemeat Conference. Coilefe of Agrk. A Life Sci.. Cornel 
Univ.. Ithaca. N.Y. 

4. Doyle. R. C. D. C. Wolf, and D. F. Bczdicek. 197S. Effccihw- 
Dcss of forest buffer strips in iniaroving the water qiiaNty of na- 
nare polluted runoff, p. 2»9-90l /« MuMing 11 
Proc. of the I97S Int. Symp. on LKtstocfc WasM 
Agric. Eng.. Si. Joseph. Mich. 

5. Dunigan. E. P.. and R. P. Dkfc. INO. Nwtrimi and colilbni 
losses in runoff froafi fertiliaed and sewage sludac-trcaicd sod. 
J. Environ. Qual. 9:243-2M. 

6. Fedcrtr. W. T. I9SS. Eiperimental desita. tl 
lion. The MacMiOan Conpany. New YorfcT 

7. Kilmer. V. J.. J. W. OilHani. J. P. LMt. R. T. leyct. and C D. 
Ekhiad. 1974. Nutrient loiact from fertUited grassed waienhcdi 
in western Nonh Carolina. J. Environ. Qval. 3:214-219. 

8. MoCoU. R. H. S. 1979. Facton affectini 
of nutrienu in hill posture. Prog. Water T 

9. Metcalf and Eddy. Inc. 1979. Was ^ 

mem. disposal, reuse. 2nd Ed. MeOraw-HH i 
New York. 

10. Reese. L. E.. R. O. Hegg. and R. E. Caatt. I9t2. Rusioff wmer 
quaMty from dairy pastures in Uie ptcdawm pegioa. Trans. ASAE 
2]<3):«97-70l. 

11. Wcsterman. P. W.. and M. R. Ovcrcash. 1910. Shorl-icna ai- 
lenuatioa of runoff poOotion potential for land appKad twine 
and poultry manure, p. 289-292. /« Liv t oc k waste: a r cn s uab h 
resource. Proc. of Uie 1990 1«. Symp. on Livestock Wasm. Aml 
Soc of Agrk. Eng.. St. Joseph. Mkfa. 

12. Zwcrmaa. P. J.. S. D. KhmsMr. D. R. BouWo. and D. EHi. 
1972. Surface runoff nutrksa lonm fna vwteua ted dtapaari 
systems for dairy manure, p. 49S-S02. Jh Waste nMaaataMM f*. 
search. Proc. of the 1972 Cornel Agrk. Waste Managrmsni 
...... ■ilMv..1ilnc^ 



lU J.Ea%4rmi.Q«ii..Vol.I3.M.I.Hi4 



Digitized by 



Google 



171 



ATTACHMENT 2 



Projects Reports 



TULSA WORLD 

MONDAY. APRIL 4. 1983 



FARM 



Sludge Used for Fertilizer 



By MARK LEE 

World Farm Editor 

BIXBY — Grass grower Ray Vo- 
lentine has discovered how area 
farmers can have free fertilizer de- 
livered to their farms, courtesy of 
the City of Tulsa. 

The only catch, he said, is people 
are sometimes spooked when they 
bear what it is. 

"Mention municiple sewage and 
people think. *Yuck."' Volentine 
said. "But I've been trying to get 
Tulsa to give me its sewage sludge 
for years." 

Voleatinc owns and operates 
Tulsa Grass and Sod Farm north of 
the Arkansas River and east of Me- 
morial Drive. He first saw munici- 
ple sewage sludge used on turf 
grass five years ago in Washington. 
Every year since, he's asked the 
Tulsa water and Sewer Department 
to give him some of the thick, black, 
oderless stuff but was refused until 
this year. 

"They said no because there were 
too many city and county health 
Uws to comply with. They won't 
release their sludge to iust anyone 
to dispose of, because legally, the 
city is ultimatly responsible tor its 
waste." Volentme said. "The city 
didn't want it used incorrectly." 

Enter Bio Gro Systems, Inc.. of 
Annapolis. Md. When Tulsa's sludge 
storage lagoons recently began to 
fill up and interfere with efficient 
sewage treatment. Bio Gro bid for 
and won a contract with the city to 
empty soRie of the lagoons. 

Cities pay Bio Gro to clean out 
sludge lagoons and dispose of the 
stuff somewhere, said Gary Mac* 
mann. Bio Gro protect manager. 
Tulsa. Macmann likes to spread 
It 00 farmers' fields. 

"We've been at this in Oklahonu 



for a year and three months,*' Mac- 
mann said. "We've already spread a 
lot of Oklahoma City sludge on 
farms in that area. But when the 
state health department first heard 
what we were planning to do, they 
were stunned. ^You're going to do 
what?' they asked," Macmann said. 
"They weren't up en the latest re- 
search, proving now sludge can be 
safely used." 

Sewage sludge is the solid ma- 
terial left over firom raw sewage 
treatment. Spread correctly and m 
the proper anumnts for each soil 
type, some varieties of sewage 
sludge are harmless to soil and the 
hunians or animals that may eat 

filants grown in the soil. Macmann's 
irm has the equipment, men and 
expertise to meet all health re- 
quirements and safely dispose of 
sludge, he said. 

"I think much of the aversion 
people have to using sludge on 
crops comes from Asia. People vi- 
siting there see raw human waste 
put on food crops, and military per- 
sonnel are forbidden to eat local 
fruits and vegetables because of the 
risk of disease." Macmann said. 

"The stuff we're spreading here 
is fully processed and is actually 
about seven years old. It's nothing 
like raw sewage." 

The sludge spread on Volentine's 
sod farm recently had no detectable 
odor. The material had about a 90 
percent water content and was 
sprayed over a plowed field. A trac- 
tor and disc stirred the sludge into 
the sou. After that, the application 
couldn't be seen or smellea. 

"The major nutrient in this 
sludge is nitrogen, and it's in a slow- 
release form that should help my 
grass grow better." Volentine said. 
"But just as imporUnt, sludge will 



add water holding capacity and or- 

{(anic matter to my soil, a sandy 
oam." 

"That's important. Every time I 
harvest sod I remove a little of my 
topsoil with it. If I never put any- 
thing, back, eventually rd be in 
trouble, " Volentine said. 

After consulting with Randal 
Beeson. a scientist friend who helps 
mining companies reclaim mined- 
over land, Volentine said the sludge 
should cut his fertilizer cost in half 
this year. He also expecU to be able 
to use less irrigation water or to get 
a greater response from the irriga- 
tion he uses. 

"All I had to do was sign some 
consent forms" Volentine said. 
"Macmann came out to test the soil 
and check the crop to determine 
application rates. Then the city- 
county health department inspected 
the site just to aouble check. Mac- 
mann then delivered and spread the 
stuff." 

Beeson said Tulsa sludge is low in 
cadmium, a metal which can be a 
health hazard if it gets into the food 
supply. Regulations allow applica- 
tion only on agronomic or ornamen- 
tal crops — no vegeublies — and 
only on soil with a pH of 6.5 or 
higher. A lower pH (more acid soil) 
could allow caamium to become 
chemically active and be taken up 
into crops. 

Macmann said his firm was still 
interested in finding more local 
farmers who'd like a few loads of 
free sludge fertilizer. The number 
of his Tulsa office is 446-0714. 

"I feel good about my work." 
Macmann said. "This fits with the 
natural order of things. We're tak- 
ing a waste disposal problem and 
turning it into something good for 
the land. And sludge is a renewable 
resource, you know." 
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Worid Staff Photos 
A large tank truck (top photo, above) carries Tulsa sewer sludge from a treatment plant to 
a waiting fertilizer spreader. Sod farmer Ray Volentine (lower photo) watches as the spreader 
rig sprays sludge on his grass farm near Bixby. Volentine stands where the sludge has 
already been disced into the soil. 
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the ultimate 
Recycling Project 

Sludge— whafs left over after wastewater 
treatment— makes MarylamI 
farms grow green. 



byiMKKIBm 



It may be the ultimate in re- 
cycling— waste materials from 
sewage are plowed into the 
soil of farms, increasing 
agricultural productivity and 
disposing of unwanted sludge 
at the same time. 
In an era fraught with possibly 
insoluble environmental problems 
like acid rain, the greenhouse effect, 
and water pollution, the disposal of 
sludge from wastewater treatment 
plants is one problem that can be 
resolved in a way that is good for 
the environment. Around Washington. 
DC. a consortium of local and 
state governments, private industry, 
and farmers are making this ultimate 
recycling effort work. 

"What we're putting back into 
the land is us!" says Mike Realo of 
Bio Gro Systems. Inc.. a private 
finrn speciali/ing in the land application 
of sludge. Sludge is what is left over 
after wastewater is treated. The 
Blue Plains wastewater treatment 
plant on the Anacostia River was 
built in 1934 by the Roosevelt ad- 
ministration to prevent the pollution 
of the Potomac River. Now this 
greatly expanded and more efficient 
plant can treat more than 309 million 
gallons of wastewater per day. in 
the process the plant generates 2,000 
tons of sludge per day. 97 to 99 
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Iwobody wants sludge except farmers, who are beQiening to realize 
lis iwl e idi si to hnprave ttw soH. 



percent of which is water. Alter 
being purified, the water goes into 
the Potomac. The solids, though, 
are a potentiallv rich source of nutrients 
for area larms. 

It has been estimated that each 
year the United States generates 
about 8.S million tons (dry weight) 
of municipal sewage sludge. Tradition- 
ally organic wastes have been put in 
landfills (especially in strip-mined 
areas), dumped in the ocean, burned, 
or stored in lagoons. Many other 
parts of the world have, for centuries, 
used effluent on farm land. In Asia. 
Europe, and Australia, for instance. 



human, animal, and plant wastes 
have long been used to restore and 
maintain the productivity of the 
soil. Bur the practice has been slow 
to catch on in this country. And 
rightly so. since the technology to 
process sewage and reduce the risk 
of contamination has only recently 
been developed. 

Land application means using 
sludge on farms to provide nutrients 
for crop growth and to increase 
organic matter in the soil. In this 
country the possibility of using sewage 
sludge was studied in the late 19605 by 
Tennessee Valley Authority scientists. 
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as pan of a jwnt TVA-PuWic Healih 
Service umdrovi composting project 
dt Johnson City, Tenn. 

Closer to home, at the Depart- 
ment of Agriculture facility in 
Belts\ iUc. Md.. experiments conduaed 
m the 1970s shoued that one dry 
ton of sludge produced the same 
\ leld response as 14 dollars worth of 
commercial fertilizer. 

Although on a national average 
about 60 percent of sludge is recycted. 
the luial output of Blue Plains goes 
into recycling; every pound of sludge 
goes back to nature— either by com- 
posting or land application. The 
motivation was environmental, eco- 
nomic, and. in some way^. accidental 
for a shortage of money— plus the 
stringency of environmental stan- 
dards—some years back made it 
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impossible for the facility to build a 
planned iiwinerator. OfHcials had to 
think of another way to get rid of 
the sludge. 

At the core of the solution is a 
successful working relationship between 
bureaucracy and private enterprise. 
Mike Reaio of Bio Gro Systems, 
the private contractor, refers to the 
entire process as a "people-oriented 
solution with a simple technology 
geared toward solving a city's sewage 
problem." 

Admittedly, the land application 
of sludge has had its detractors and 
has met with opposition from con- 
cerned citizens about the safety of 
the method. For example, while 
organic wastes may be valuable 
sources of essential nutrients and 
organic matter.* they cannot be applied 
to the land indiscriminately, for if 



they have been generated in areas 
serving industry, they may contain 
harmful levels of toxic chemicals. 
Another concern is the contamination 
of productive farmlands by tainted 
sludge. Research has established 
safe measures for dealing with sludge, 
so that now enlightened farmers on 
the Eastern Shore and in Prince 
Georges. Anne Arundel, and Charles 
counties who have hopped on the 
bandwagon and had their fields 
treated with sludge are enjoying 
very positive results. 

Jack Burbank. a Bio Gro Systems 
employee, was the Held manager for 
work at the National Colonial Farm 
and the adjacent Hard Bargain Farm 
on the Potomac River in Accokeek. 
Md. Burbank majored in business 
administration in collejge. but his 
primary background is in farming. 
"We operate like an army." he says. 
"Everybody knows his job; there's 
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no fumbling or standing around." 
And. indeed, an observer is immedi- 
ately struck by the efficiency of the 
entire operation. Once a day's work 
is underway it seems there would be 
no way to stop the process. It's like 
the relentless activity of the water- 
carrying broomsticks in Wak Disney's 
Fantasia. 

The men begin their warm-weather 
workdays at 5:00 a.m. at the Blue 
Plains plant. Tank trucks (referred 
to as "catch trucks") operated by the 
Bevard Brothers Company transport 
the sludge. These 25-ton trucks are 
among the largest tankers on the 
road today. 

Bio Gro's Terragators inject the 
sludge into the ground. The Terra- 
gators— two for this job — have 
tricycle-truck front ends with huge 
floution tires. Each "gator" is powered 
by a 900 hp Cummings diesel engine. 
Its holding tank carries 13 tons of 
sludge. At the back of the vehicle 
are five hollow shanks (operated 
hydraulically from the cab) that. 
when switched to '"Pressure." force 
the sludge into the ground. 

First workers connect a six-inch- 
diameter hose between the tanker 
and the Terragator. The sludge, 
which is about the consistency of 
freshly produced cow manure, is 
sucked from one vehicle into the 
other. Water is mixed in to make it 
flow more easily. 

The transfer procedure takes 
about eight minutes if both gators 
are on hand to receive the entire 
contents of a tanker. The empty 
truck immediately deadheads back 
to Blue Plains for another load. 

As the behemoth Terragators 
roll up and down the fields, they 
inject the sludge and disk the top 
layer of dirt at the same time. All 
fields treated during the course of 
any given workday must be disked 
and raked by quitting time to make 
certain that nothing remains on the 
surface. This final procedure is usually 
accomplished by about 5:30 p.m.. a 
full 1 2 hours after the day's activities 
got underway. 

The huge Terragators are con- 
sidered farm equipment, and if the 
next job on the schedule is not too 
distant, they make their escorted 
way under their own power via high- 
way, at a top speed of 30 mph. Jack 
Burbank says that a man can be 
trained to drive a gator in a day. if 
he has been used to driving heavy 
equipment, but that it takes months 
to become a first-class operator. 

Not all of the Blue Plains output 
finds its way into land application 
by Bio Gro. A sizeable percentage 
goes into a composting program. 



Tlje organic matter in sludge increases 

tl^e waterlxdding capability^ of the soil which 

reduces runoff to the Bay. 



the system for which was developed 
by the United States Department of 
Agriculture in the early 1970s. The 
technology developed in Maryland 
is now utilized throughout the United 
States. In our own area composted 
sludge is marketed by the Washington 
Suburban Sanitary Commission 
(WSSC) under the brand name 
"Compro." They sdl all thcv produce. 
The process is twice as costly as 
land application, however. 

Advocates for recycling waste 
materials from sewage — be it via 
land application or composting — 
find something inspiring about the 
process. The major reason Realo. 
Burbank. and others came to Bio 
Gro is that they believe one of the 
most effective solutions to our en- 
vironmental problems is very low 
technology resource recovery. 

There is no doubt that treated 
and stabilized sludge from munici- 
palities can be safely, beneficially, 
and eoonomkally utilized as a fertilizer 
soil conditioner. Sludge is a major 
resource and. so far. it is available 
to farmers free for the asking. The 
organic matter in the sludge improves 
the physical, chemical, and biologic 
properties of the surface soil, while 
reducing fertilizer needs (and costs). 
The material is composed of humus, 
nitrogen, phosphorus and smaller 
amounts of potassium and other 
trace meuls. The only nutrient lacking 
is potash: supplementary application 
of potash costs about ten dollars per 
acre. 

The substance pla>^ an important 
roie in the maintenance of soil produc- 
tivity; it increases crop yield. It also 
increases the water-hokling capability 
of the soil an important consideration 
when we are trying to reduce runoff 
to the Bay. 

Farming's not for those who 
must have instant gratification. It 
takes a full growing season to see 
the results of planting and nurtunng. 
The dormant land continues to digest 
a feeding throughout the winter. 

The Bio Gro team worked at 
National Colonial Farm during the 
summer of 1987 for a total of about 



four days, preparing 34 acres. Their 
stay at Hard Bargain totaled about 
15 days, here ihey injected in excess 
of 60 acres. Neither farm is privately 
owned, both are operated as educa- 
tional centers. 

Springtime rains were ample 
and Eileen Watts, assistant farmer 
at Hard Bargain Farm, reported an 
exceptionally good first cutting of 
hay on treated land in the spring of 
1988. Although a wheat fiekJ adjacent 
to the aforementioned hay acreage 
had not been treated, the wheat 
nearest the treated field grew twice 
as tall as that on the far side of the 
same field, thanks to nutrients trav- 
elling underground from the treated 
field. 

George Gamer, who lives nearby, 
also participated in the sludge ap- 
plication program on his farm. He 
reported a first cutting of alfalfa 
(which was a "nice, deep green color") 
twice the quantity of pre-treatment 
times. Watts stated further that 
corn planted on treated land seemed 
to get off to a faster start than un- 
treated corn, but the drought of 
1988 ultimately took its toll on both 
areas. 

Another bonus is that the staff 
at Hard Bargain was saved weeks of 
work prepanng the fields for planting 
that season— fields that were badly 
in need of regeneration. Some were 
heavily compaaed. One was analyzed 
as 83.6 percent sand— "little better 
than a beach." 

Jack Burbank. the Bio Gro man- 
ager, is pleased with the results of 
the project. "Even a casual observer 
can tell immediately where the buffer 
zones [untreated areas] are." he 
says. With normal rainfall, the injected 
areas should flourish. He uarns. 
"They'll be the greenest green you've 
ever seen." D 

Jane Klemer is a /reelance writer 
whose work has appeared in Equus. 
Early American Life, and several 
local publUaitons. She wroie about 
usprex researcher Sieve Cardano in 
the June issue of Chesapeake Bay 
Maga2ine. 
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The objective was to demonstrate sludge application systems for farmland that 
would minimize any adverse effects on the environment and public health, achieve 
both urban and rural acceptance, and be generally beneficial for producer and 
receptor of the sludge. A comprehensive health effects study of the families 
living on sludge-receiving farms was conducted. Htalth status of residents of 47 
sludge-using farms were compared with 46 control farms. Neither Incidence of 
disease, nor evidence of viral Infections differed significantly between sludge- 
using and control farms. Neither was the health of livestock found to be 
different between the two groups of farms. The sludge was effective In Increasing 
crop yields over yields without sludge or fertilizer. 
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Sludge saves 
thirsty crops 
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Sludge helping farmers 
fight off drought 



(CMttnaed from Pige 1) 
DavidMDville lod firm, itid he hai 
noticed t remirkible difference in 
the griM since sludge was applied 
last year. 

"It's a lot greener and it growa 
faster. In April it was growing so 
fast, we couldn't Iteep it cut," be 
said. 

"If it had not been for the sludge, 
the grass would have burned up. We 
would have gone under." said Bur- 
ton, who plans to apply sludge this 
year to another sod farm in Crofton. 

For Dove, who manages a 600-acre 
farm in Davidionville. sludge is the 
difference between a profitable and 
unprofitable year. 

His hay is tall and bright green, 
with yellow and brown patches 
showing only in areas that did not 
receive a sludge application. 

When Dove first cut hU bay. he 
got 42 rolls on two acres. After 
applying sludge, he cut another 76 
rolls. 

"That is tremendous. It should 
have been less. UsutUy the first 
cutting is the best cutting," he said. 

While many farmers are com- 
iriaining that their hay burned up to 
where they can cut it Just once. 
Dove is ready to cut his hay for the 
third time. 

Health regulations prohibit farm- 
ers from applying sludge to land 
producing food that humans eat raw 
or that comes in direct contact with 
the ground, such as lettuce or rad- 
Uhes. 

Dove pointed to his crop of sweet 
com. which was not applied with 



sludge. It to waUt-high with ears 
half the size of his feed com, which 
U given to cattle. 

Sludge not only produces good 
crops, but it also reduces farming 
costs. Dove said. He used to apply 
500 pounds of fertiliser on every acre 
but now applies just 100 pounds, 
which saves quite a bit of money. 
Sludge application is free. 

"The nitrogen stays in the ground, 
and it's slowly released," Dove said. 
"I just don't understand why more 
farmers don't do thto." 

Farmers are beginning to recog- 
nize the advantages of sludge. Bio- 
Grow spokeswoman Jane Forste 
. said. The number of farms partici- 
p.iting in the program has doubled 
since last year, she said. 

"We have more than enough 
farms for this year's operation," Ms. 
Forste said. "Farmers are seeing an 
improved yield in crops on which 
sludge has been applied." 

Bio-Grow adds lime to sludge, 
which raises alkalinity so that plants 
can take full advantage of its nu- 
trienu. shf> said. 

Sludge does have its drawbacks, 
however. If too much is applied, it 
could seep into ground water, and 
the nitrogen and heavy metal coo- 
tent could cause problems, state 
health officiato said. 

The county contracted Bio-Grow in 
1984 because sludge was building up 
at sewage plants. Much of it had to 
be dispMed of in Chesapeake Bay 
because there was no way to remove 
solids. 
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A truck dumps treated sludge on land owned by Don Kerr near Marvin in western Union County. 

Sludge-Spreading Begins 
On Union County Farms 



By GENE STOWE 

MARVIN — The odd odor faded after ^ tons of 
Charlotte sludge hit the Union County fidd 
Monday momint. 

The sunny breeze earned only the scent of dry 
hay stubble and plowed earth, and the sound of 
green machines loading. s|>reading and disking the 
wastewater leftovera on Don Kerr's Uod. 

Charlotte-Mecklenburg Utility Department 
(CMUD) officer Tnlle Mendenhall and Bio Gro 
Systems Inc. offiaaU Donnie Pnce, Dive Wanu- 
cha and Robert Hamilton grinned with Kerr. 

it should help his field a lot," Met ' ' 
said. "This is a red-letter day for us." 

Hard-won permission to spread sludge on 
Union County farmland means CMUD will clear 
McAlpme Creek's Sludge Mounuin and four 
other treatment plants' stockpiles by fall. 

Moving the stored sludge will cost Charlotte 
$1.2 million, and keeping tip with freshly pro- 
duced sludge will cost S 500.000 to S600.000 a 
year. 

Bio Gro. a Maryland-based firm with a contract 
to move the sludge, recently finished spreading on 
MecklenbuTE County farms. Half of Sludge Moun- 
tain — a 7-foot pile covenng "> acres — is gone. 

"We've moved at least 50% of it." Pnoe said. 
"We hope by the end of the fall to be caught up 
with It. " 

Kerr, who led the fight to get county permission 
for the sludge after commissioners turned down 
CMUD last August, said he'll plant soybeans in 
the 1 1 -acre fertilized hay field. 

'It looks real good," Kerr said. 

Trucks from McAlpine Creek dumped 7 tons at 
a time. \ front-end loader scooped the black 
compost into two manure spreaden. Wanucha on 
a tractor disked the sludge into ihe earth. 



Wanucha said Bio Gro calculates how much 
sludge to spread for the crop to be planted: 1 4 tons 
per acre for soybeans, less for oats, wheat and 

Farmers, who penuaded commissioners in 
March to change their minds, say they can save up 
to S70 an acre in fertiliser coiu with the free 
sludge. 

"We apply sludge at anoBoniic rates — only 
the amount of nitrogen the plant needs to grow 
that season." Wanucha said. '^He siwuld add soom 



Where he saves money is on the nitrogen." 

Compared with common 10>10>10 garden fer- 
tihzer. HamUton said, the sludge is about 20-2(M) 
— lou of nitrogen and phosphorous, litde potas- 
sium . 

Spreading the sludge also solves CMUD's dis- 
posal dilemma. Innnerating or burying would be 
expensive. 

"It's for a useful puipOM. It is recydinf a 
resource instead of incineraung it or burying it," 
Mendenhall said. "Not only does it hdp us. it 
helps the farmer, too. 

"If we can hdp the farmer with SI, I'm willing 
to do it." 

Bio Gro officials expect to finish Kerr's 324- 
acre farm this week and move to S.W. Secrest's 
934 acres of pasture. 

CMUD has a sute permit on Jerry Smith's 310 
acres and county permission to get permits on 
Donald McCain's 102, Terry Byrum's 286. Allen 
Moser's 127. Tommy Manus's 247. Doug Plyler's 
208. Hamp Howey's 580. Frank Howey's 649. 
John Winchester's 53 and William Couick's 385. 

Strict sute regulauons govern the spreading. At 
Kerr's farm, red-orange flags marked limiu for the 
manure spreader, leaving a buffer around the 
field. 
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Program uses treated waste for fertilizer 



By RON COLQUITT 
PreM Regltter Reporter 

Members of the Mobile 
Board of Water and Sewer 
Commissioners recently began 
a new program that could have 
local farmers smelling bigger 
profits next year t>ecause of a 
system they are now using to 
dispose of millions of gallons of 
once foul-smelling human 
waste and garbage, according 
to a board official. 

Water Superintendent John 
von Sprecken said their new 
program is quite simple, but 
effective. The treated waste is 
t>etng trucked to Mobile and 
Baldwin county farms where it 
is used as a fertilizer supple- 
ment. 

Using the waste can save 
fanners up to SI. 000 an acre on 
fertilizer costs and is already 
saving the water board money. 
This makes the water board 
members happy and the farm- 
ers are discovering that their 
grass is always greener where 
the waste is being used. 

"We put some on a farmer's 
field about 10 days ago and you 
can already tell by the differ- 
ence in the greener color of the 
grass and the growth of the 
grass. After 30 days. I'm not 
sure he's going to be able to 
find his cows in the grass, it 
will be so high." von Sprecken 
said with a laugh. 

Von Sprecken said that, each 
day, thousands of gallons of 
human waste and garbage flow 
through Mobile's sewerage 
system and ends up at the 
McDuf fie Island Sewage Treat- 
ment Facility. 

There the waste is treated 
and becomes a black sludge 
containing 2 percent solids and 
98 percent water. 

"Once it leaves the treat- 
ment plant it's not harmful, 
doesn't have a great deal of 
odor, or any other problems 
associated with it." said von 
Sprecken." 

For years the sludge was 
pumped into a shallow pond at 
the treatment facility and al- 
lowed to dry. People were 
allowed, at no cost, to collect 
the dried sludge and use it as a 
fertilizer on farms, gardens 
and nurseries, von Sprecken 
said. 

New construction in the area 
prevented the ponds from 
draining properly and the 
sludge backed up and would 
not dry. 




A worker poon treated waste into a tank tmck at Ike McDvffle Idaiii tewagt TKalant 

Facility. The watte Is being used as a fertUlier supplement on faniM ia BaMwta ami MaMIe 
counties. 



Different methods of dispos- 
al were considered by the 
board. Von Sprecken said he 
had heard of Asians and Euro- 
peans using their waste sludge 
to fertilize farmlands so he 
began checking around to see if 
it was being done in America. 

He discovered that several 
states were using the system, 
so the board contacted compa- 
nies specializing in waste dis- 
posal. Through a bid system. 
Bio Gro Systems of Annapolis, 
Md.. was selected. 

Their bid was S3.9 million to 
remove the sludge for three 
years. Other methods of dis- 
posal would have cost the 
water board even more than 
what Bio Gro is charging, von 
Sprecken said. 

Bio Gro sent four big trucks 
with 6.500-gallon tanks to Mo- 
bile. Each day they take up to 
18 loads of sludge to farms no 
more than 35 miles from the 
treatment plant. 

Von Sprecken said they do 
not charge the farmers for the 
sludge or its transport, but 
they may some day charge 
them transportation costs. 

Though it is lacking in some 
substances essential to plant 
growth, the sludge is a good 
source of ammonia and nitro- 



gen, noted von Sprecken. 

He said farmers must add 
fertilizers to their soils depend- 
ing on what type of crop they 
plan to raise. 

On tree farms, orchards and 
pasture land, the sludge is 
sprayed on the ground. On 
crops such as com and soy- 
beans, the sludge is plowed or 
injected into the soil, von 
Sprecken said. 

"On pasture land, from the 
last day it's put out. no animals 
or persons are allowed to be in 
the field for 30 days." he said. 
".After that you can put cattle 
back on it. 

"The reason for this is. par- 
ticularly with dairy cattle, 
there is st slight chance of 
pathogenic bacteria being 
alive in this material, but the 
chance of that is very slight. 
This is a rule by the Environ- 
mental Protection Agency." 

Once they reach the farms, 
the trucks drive through the 
fields spraying the sludge from 
the rear of the tanks. Special 
tractors with oversize tires will 
be used in fields where there is 
a problem with packing the 
soil. 

"In addition to the nutrients 
and organics going back into 
the soil, the spray of sludge 



also gives the soil almost an 
inch of water," said von 



How do the fanners like the 
sludge disposal plan? "Well." 
said von Sprecken. "it looks 
like we are going to have to 
have a lottery to distribute it. 
We have fanners with a total of 
about 12.000 acres that want 
the sludge, and we can only 
supply about 3,000 to 4.000 
acres worth." 

Emmett Preeland is a farm- 
er in the Union Church commu- 
nity near Grand Bay. Ala. He 
has been using the sludge on 
his land for about two weeks. 
He is using it on the land where 
he has a pecan orchard and 
also on land he is growing 
grass to feed his cattle. 

Preeland conunentcd. "It 
has a good fertilizer analysis 
and there is hardly any odor to 
it. ... It's got a k>C of minerals 
and especially zinc, which the 
trees really need. We are not 
going to change our fertilizer 
program at all. but we are Just 
using this (sludge) as a supple- 
ment." 

He continued, "We are also 
using it on the pasture lands. 
You can definitely see a differ- 
ence on the pasture. The grass 
is greener already. " 
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(longreBB of tiie Unitzi j^atea 

House of ftepresetitatiueB 

April 22, 1992 



226 CANNON BUILDING 

WASHINGTON. DC J05IJ 

(202) 225-4572 

50J2 WEST FOREST HOME AVENUE 

MILWAUKEE. WISCONSIN 53219 

(414) 297 1140 

117 CLINTON STREET 

WAl'KESHA. WISCONSIN 53IM 

(414) 549-6)60 



The Honorable Glenn English 
Subcommittee on Conservation, 
Credit, and Rural Development 
1430 Longvorth HOB 
Washington, D.C. 20515-6006 

Dear Mr. Chairman: 

The Director of Finance and Administration for the Milwaukee 
Metropolitan Sewerage District (MNSD) , Mr. James M. Hill, 
recently contacted my office concerning H.R. 4360, the Soil 
Conservation and Domestic Allotment Act Amendments of 1992. 

Enclosed is a copy of his memorandum on the issue of sludge. 
I ask that you clarify the term "sludge", and exclude heat-dried 
sludge from regulation under the bill. In addition, I share the 
apprehensions of MMSD, the Environmental Protection Agency (EPA) , 
and the U.S. Department of Agriculture (USDA) over the 
designation of more than one government agency to the regulation 
of sludge. While safety and the maintenance of the quality of 
our soil and water should be our primary concerns, duplication of 
regulations is not necessary, and may be counter-productive. 

Thank you for your time and attention to my request. 

Sincerely, 



GDK/kc 
Enclosure 



(Attachment follows:) 




THIS STATIONERY PRINTED ON PAPER MADE OF RECYCLED FIBERS 



Digitized by 



Google 




183 



MHwaukse 

siSilSlSSo^ Memorandum 

Dte&lct 



April 6, .1992 

TO: Uuira Sanl, Offloe.of tiM 

Bonorable Gerald D. Kleo^ 

FRQH: James H. Hill, Director \J 

Finance & Administratioq^ 

SUBJECT: H.B. 4360 Q 

Bill Summary 

ER ,436a r«QDJx{)9 the Seoretary of Agrioulture to ^establish a program to 
epsure the SB^i. and effective appItoatLan to agriealtttpal land of aludse from 

d txie^tEaeat vorks [^eva^e treatment pUAtQ If the agrioultural land to wbich 
tb« slo^ga ia iDtesdad bo b* applied ia loostwl in a state other thaa the 
state 3BrT«d b? thB treattaaat uor!c«« 

the bill vguld baaloallj prohll)lt interatate "oonneroe" In land applied sludge 
uoleas tbe ^lud^ la detenEloftd to b» Uafa** as defined ty tlu Animal and 
Plant Health Inapifctlon Servlca (^PSIS) ar '»otli*r aseno^" deaLsoatad by the 
Secretary of Aericalturfl . Tas bill li^ta the varlcbis criteria a^aJUut vhioih 
safety is to be miasured. The 3oll Ckw^ervatlca 5«rvioe idCS) t U addj-tian, 
is eapowered to Aut standirda raeanHixe: mta of appLIoatioa; mcthcd or 
application (injeoticm at spreading] alleviatloa of accidental spiXla dorL&ff 
applio&tlaa; rftA&riotisg oraaa vhere Jtludga aaj not be applied ta protect 
sarra£^fl BPd srctmdvatcr ; and "such other oonditiona as may be necessary to 
carry out the poUaj of the ict*" 

The bill (sec. 18(b)(2)} apeclfically statea that the requirements established 
pursuant to t&« ajuthorl^ation *^ail ba ij^ addltloq to any other requirements 
that may be lApa^ed d^ tb« ippXicatl^oii oi^liiiSfl to agriottltural lands under 
an? QtbftT lag. * (cmphuLs aupplliid} Tbe bill alao provides for penalties, 
luthori^ec raaeAroh^ e^d re^iulrea tha eatabllaboent of a fee adiedule to ftand 
the Departm^at*? aotlTltlo!i pursuant to the lot. 

Aaal^ta aad MMsp Foaitlon 

It tfould saaa CO tQe j&iirfkc« that HR 4360 is designed only to limit areas of 
appU nation of vet oiadgv, such aa HH3D a product i^ri-Lifa, principally to 
pfiohibit statea f^DJa ■duapins" thaljr smally alud£a on their nai^bcrin^ or 
other more distant states HKSCi^s Igri-Llfe profiraa la ectirelr within 
tflsoonsin, and m bare no plaeut to ffpand to ether atat«a, 9t> Qcminaily the 
bill would appear to ha^e no effect on us. Bowerer our exparl«aca with the 
SPA'S 503 regulations governing the content and use of heat dried sludge 
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BdooTBblB Gerald D. CLaoikft 
iprU 6, 1992 

products (e.g.t HUorsBnlte) as fartLilxar tails oa that tba lutarpretatioD of 
BR aablsooua bill snch as this Is wlda opea, and eould affeot our ability to 
sell MilorgBnlta as wall. Wt sea tbe foUoiilxig iasuaa la the draft of this 
bin vhloh nay affaet both Igrl-Llfe and (fUorganlte: 

1. Tha tarm "aludga* is not defined la the bill* Ihlla the Inferenoe is to 
sludge In Ita liquid fbra, Mllorsanlta Is a haat dried sludge product. At 
a BdAlBum, we would like to aee an aienrtment whidi ezpreaaly ezolndes 
beat^lrled sludge tron regulation under the bill. 

2. This bill eopoirars yet another ftdaral ag»cy (beeides the BPA) to 
regulate sludge content* Borse still, the bill's proTlslon that the 
regulatory requlrefflents prooulgated under It are *ln addition to" any 
othar slBilar regulations is an Invitatloa to bureanoratlo and regulatory 
chaos. At a alnlaun, Coagreas should i^eolTy a single agency to 
promulgate sludge oontent and safety standards and regulatory 
enforcanent. It doean't natter to us which ageooy iZBL, OSDii hell, the 

. tafaase Department for all m oare) baa this reapoasiblllty «- as long as 
we only have to deal with one set of rcgulatloos and one anqr of 
bureauorats. 

this nay end up being a non-Issue for us Inaanzoh as it appeara to be intended 
to apply to Intaratata caaaeroe In liquid aludges Nhlch are applied to 
agrloultural land. Bouever, ve would prefer not to leava this intorpretatioa 
to obanoe. Therefore, aay I request your aasistanoa In seonrlng the neoeassry 
aaendnrnta and updating me as to tha status of this bill* Please share a copy 
of thla with Rla Honor and let me know if you have any queatlons or need 
further Infomation. Zour halp is approciated. 

J10:iile:A1179 
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Joon K. LeaviH, M.D. 

Commissionef 

Board of HmIHi 

John B. Cormichoal, D.D.S. 

PrasidenI 

Ernest D. Mortin, R.Ph. 

Vic* President 

Burdge F. Green. M.D. 

Secrekjry^Treosurer 



OKLAHOMA STATE 
DEPARTMENT OF HEALTH 



Gordon H. Decker!, M.D. 
Don H. Fleker, D.O. 
Undo M. Johnson, M.D. 
Wober Scott Moson, III 
LeeW. Poden 



1000 NE TENTH 

OKLAHOMA CITY, OK 

73117-1299 

AN EouM (yroiiUNnY EMHona 




March 27, 1992 



The Honorable Glenn English, Chairman . 
Committee on Agriculture 

United States House of Representatives 

Room 1301, Longworth House Office Building 
Washington, D.C. 20515 

Dear Mr. English: 

The Oklahoma Department of Health thanks you for the opportunity to 
respond to the proposed H.R. 4360, the "Soil Conservation and Domestic 
Allotment Act Amendments of 1992," relating to proper management of 
municipal sewage sludge. The Federal United States Environmental 
Protection Agency (USEPA) has been involved with sludge management 
since 1979, with regulations 40-CFR 257 and the proposed regulations 
40-CFR 503 scheduled for promulgation later this year. The State of 
Oklahoma has had an active sludge management effort since the early 
80's. The current policy of the USEPA and the State of Oklahoma is to 
encourage the beneficial use of sewage sludge in order to conserve and 
enhance valuable land resources. 

A review of the proposed amendments indicates that considerable 
duplication of on-going sludge management activities by the USEPA and 
the state environmental agencies will be required of the Federal 
Department of Agriculture with passage of this law. It seems 
appropriate to evaluate the actions proposed for the Department of 
Agriculture and the Soil Conservation Service, to assure that 
unnecessary duplication of services, by all agencies be minimized or 
eliminated. 

Section (d) on page 9 of the proposed H.R. 4360 refers to research 
efforts that the Agricultural Research Service should carry out. The 
Oklahoma State Department of Health continues to support research 
activities relating to sludge utilization and is making all possible 
efforts to further this goal. Oklahoma State University and Oklahoma 
University continue to indicate interest in performing valid research 
activities on human, animal, and crop effects from recycling of sewage 
sludge. The Oklahoma legislature is considering, at this time, new 
provisions that will require studies of any potential adverse effects 
of land application, particularly in relation to the inorganic and 
organic quality of sewage sludge. 
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The Honorable Glenn English 

Page 2 

March 27, 1992 



Again, we appreciate the opportunity to respond to this important 
proposal. If we can be of assistance to you concerning this subject 
please contact Nark S. Coleman, Deputy Commissioner of Environmental 
Health Services at 405-271-8056. 



Sincerely, /y 




JToan K. Leavitt, M.D. 
Commissioner of Health 



o 
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